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PREFACE 


This  study  vss  conducted  ss  pert  of  s  cooperstlve  effort  by  personnel 
froa  the  Technicel  Operetlons  Division  (TOD)  of  the  Prograa  Manager  for  Rocky 
Moxintaln  Arsenal  (PMSMA)  and  the  U.S.  Amy  Engineer  Waterways  Experiment  Sta¬ 
tion  (WES),  Funding  for  participation  by  WES  was  provided  by  the  PMRMA  via 
Intra-Amy  Order  No.  0090.  Project  management  was  provided  by  Messrs.  David 
W.  Strang,  TOO,  Norman  R.  Franclngues,  WES  Environmental  Laboratory  (EL)  and 
James  H.  May,  WES  Geotechnical  Laboratory  (CL) . 

This  study  is  the  fourth  operational  assessment  of  the  Northwest  Bound¬ 
ary  Contalnaent/Treatment  System  at  Rocky  Mountain  Arsenal  (RMA) .  The  con¬ 
tributing  authors  to  this  report  were  Messrs.  Jack  H.  Dlldine,  Douglas  W. 
Thompson,  Norman  R.  Franclngues  (WES-EL),  Richard  J.  Lutton,  and  John  B.' 
Palmerton  (WES-CL).  The  study  and  report  ware  authorized  by  the  Program  Man¬ 
ager  for  Rocky  Mountain  Arsenal. 

The  authors  acknowledge  the  support  and  assistance  of  the  following 
people  and  organizations  during  this  study:  Ms.  Dianna  Pantleo  and  Ms.  Tina 
Nowlin,  0.  P.  Associates,  and  Ms.  Tomnie  Ann  Card  of  A.S.K.,  Associates. 
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CONVERSION  FACTORS,  U.S.  CUSTOMARY  TO  METRIC  (SI) 
UNITS  OF  MEASUREMENT 


U.S.  custoouiry  units  of  OMssuraaenc  used  in  this  report  can  be  converted  to 
aetric  (SI)  units  as  follows. 


_ tluIttBly _ 

acre 

cubic  feet 
feet 

feet  per  aile  (U.S.  statute) 

gallons  (U.S.  liquid) 

horsepower  (550  foot-pounds 
(force)  per  second) 

inches 

miles  (U.S.  statuta) 
pounds  (mass)  per  cubic  foot 
square  feet 
square  miles 


- By _ 

4046.873 

0.02831685 

0.3048 

0.1893936 

3.785412 

745.6999 


- To.  Obtain 

square  metres 
cubic  metres 
metres 

metres  per  kilometre 
cubic  decimetres 
watts 


2.54 

1.609347 

16.01846 

0.09290304 

2.589998 


centimetres 

kilometres 

kilograms  per  cubic  metre 
square  metres 
square  kilometres 


PART  1:  INTRODUCTION 


Background 

1.  Tha  Northwast  Boundary  Containaant/TreataaenC  System*  Operational 
Assaasmsnt  described  herein  has  been  prepared  to  document  and  evaluate  Che 
performance  related  to  Che  boundary  system  operations.  This  report  covers  the 
lysCea  operating  period  of  FY89. 

2.  Ground- water  contamination  problems  have  existed  in  the  area  of  Che 
Northwest  boundary  of  Rocky  Mountain  Arsenal  (RMA)  since  Che  mid  1950 's,  when 
investigations  were  conducted  by  the  Army  Corps  of  Engineers.  In  1975,  a 
ground-water  surveillance  program  for  RMA  was  established.  This  regional 
surveillance  Cask  included  Che  monitoring  of  wells  in  the  arsenal  boundary 
areas.  Since  chat  time,  several  problem  definition  studies  and  design  inves¬ 
tigations  have  been  conducted  by  RMA  and  the  Corps  of  Engineers.  Subse¬ 
quently,  a  ground-water  surveillance  program  was  initiated  in  1978 
specifically  for  the  Northwest  boundary. 

3.  As  a  result  of  the  ground-water  investigations  in  1980,  several 
contaminants  including  DIMP,  D8CP,  chloride,  endrin  and  dieldrin  were  detected 
in  a  narrow  plume  of  ground  water  leaving  RMA  to  Che  north  and  northwest. 
Additional  studies  by  RMA  and  the  Corps  of  Engineers  lead  to  the  design  and 
construction  of  the  Northwest  Bourdary  Containment/TreatmenC  System  (NWBS) 
that  was  completed  in  October  1984  (Figure  1) .  This  was  the  third  boundary 
ground- water  contamination  control  system  constructed  and  operated  at  RMA. 

4.  This  report  incorporates  by  reference  major  system  descriptions  and 
previous  operations  described  in  the  report  entitled  "Northwest  Boundary 
Containment/Treatmenc  System  Baseline  Conditions,  System  Startup  and  Opera¬ 
tional  Assessment  Report  for  FY85/86"  (PHRMA  1987).  Tlie  reader  is  referred  to 
the  basic  report  for  detailed  Information  concerning  a  complete  physical 
description  of  the  system.  The  basic  report  is  cacaloyaed  at  the  Rocky  Moun¬ 
tain  Arsenal  Information  Cancer  (RIC)  library  and  is  document  number  88054R01. 

*  Hereinafter  referred  to  as  Northwest  Boundary  System. 
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5.  Th«  objective  of  thle  report  is  to  doctiaent  the  eyetea  operating 
pereiaeters  and  performance  during  rY89,  and,  to  identify  and  document  any 
ayatam  improvamenta  and  facility  alterationa  implemented  during  FY89. 

Approach 

6.  The  Technical  Operationa  Oiviaion  (TOD)  at  RMA  provided  the  data 
baae  and  general  technical  guidance.  The  U.S.  A^rmy  Engineer  Waterways  Experi* 
ment  Station  (WES),  Vicksburg,  Mississippi,  provided  specialized  environmental 
engineering  assessments . 

7.  The  study  was  conducted  in  three  phases.  Data  were  retrieved  and 
organized  by  the  TOD  and  RIG.  The  data  bases  were  reviewed  by  WES  for  com¬ 
pleteness  prior  to  conducting  various  system  performance  evaluations.  During 
the  course  of  study,  saveral  In-progress  reviews  and  coordination  working 
sessions  were  hold  at  the  RMA,  to  facilitate  exchange  of  information  and  to 
assure  continuity  and  consistency  in  data  interpretations  and  evaluations. 
Finally,  the  report  was  assembled  from  Individual  sections  prepared  by  the 
var'*ous  contributing  authors. 


PART  II:  PIANT  OPERATIONS  MONITORING 


8.  The  creaaaenc  plenc  monicoring  progrea  continued  In  FY89.  It 
included  collection  of  data  on  flou  rates  through  the  system,  and  the  quality 
of  the  water  entering  and  leaving  r’ne  plan..  The  flow  rates  were  recorded  on 
a  daily  basis. 

9.  Samples  were  taken  wtekly  from  the  Interior  of  the  adsorbers  for 
prodess  control.  These  data  were  used  to  determine  when  (if  necessary)  to 
change  carbon  within  the  adsorber.  The  qualities  of  the  plant's  influent  and 
effluent  waters  were  monitored  by  taking  water  samples  on  a  weekly  basis  and 
analyzing  them.  Samples  were  also  collected  from  the  dewatering  wells  and 
analyzed.  These  samples  were  collected  from  ports  located  in  the  well  pits. 

10.  All  water  samples  were  collected  in  previously  cleaned,  glass  con¬ 
tainers,  sealed,  and  transported  to  the  appropriate  analytical  laboratory  at 
RMA  or  their  contractor  for  analysis.  The  parameters  for  which  Che  plant 
samples  were  analyzed  for  during  rY89  are  presented  in  Table  1.  All  analyses 
were  performed  using  standard  methods.  The  sample  analysis  and  flow  data  were 
entered  into  the  analytical  data  base  by  laboratory  personnel,  subjected  to  a 
quality  control  routine,  validated,  and  placed  into  the  PMRMA  data  ba-e  by  the 
RIG.  Data  sets  were  prepared  for  use  in  developing  tables  and  figures.  Cop¬ 
ies  of  Che  plant  flow,  analytical  data  and  NVBS  downtime  for  FY89  are  con¬ 
tained  in  Appendices  A,  B,  C,  and  D  of  this  report. 


Aldrln 

Endrin 

Dialdrln 

liodrln 

Hexachlorocyclop«ncadi«nfl 

p,p'-DDE 

p.p'-DDT 

Chlordans 


Chlorobenzena 
Chlorofom 
Carbon  Tetrachloride 
Trichloroethylene  (TCE) 
Te  trachloroe  thylene 

1,1  Dichloroe thylene 

1.1  Dlchloroethane 

1.2  Dlchloroethane 

1.1.1  Trlchloroa thane 

1.1.2  Trlchloroe thane 
Methylene  Chloride 

1.2  Dichloroethylene 


P-Chlorophenylmethylsulfone 

(PCPMSOj) 

P-Chlorophenylaethylsulf oxide 
(PCPMSO) 

P-Chlorophenylmechylsulfide 

(PCPMS) 

1 .4- Dlthlane 

1.4- Oxathiana 
Difflethyldiaulfida  (DMDS) 
Benzothlazole 


Vapona 

Supona 

Atrazlne 

Malathlon 

Parathion 


(Continued) 
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DlcycIop«nCAdl«n« 

Machyliiobucylkatona 

Blcyclohapcadlan* 

mzzpiaig 

DliiopropylB«chylphoaphonac« 
DIjm  chy loa  chy Iphosphona  c« 

DBCP 

Dibromochloropropan* 

Inorganics 

Araanlc 

Chloride 

Fluoride 

Sulfece 

Alkellnicy 

Calcium 

Cadmium 

Chromium 

Copper 

Cyanide 

Mercury 

Kagneslum 

Pocraslum 

Sodium 

Combined  (Nicrace/Nicrices) 

Lead 

Zinc 

Volatile  Aroinacics 

Toluene 

Benzene 

Xylene  (o- ,  a-,  p-) 

Ethylbenzene 

1,3  Dime thy Ibenzene 


PAST  111:  SYSTEl  OPSaATIONS 

Oaaratlons  Sumijirv 

11.  k.  racord  of  plant  oparacions  for  Cha  SVBS  la  aalntalnad  by  RMA 
plant  oparatlng  paraonnal  vlth  major  avanta  docuaantad  on  a  daily  basis.  Tha 
dally  racord  contains  inforoation  on  tha  oparacions,  maintananca  activiciaa, 
and  rapair  of  cha  traatnanc  plant  aquipnant  and  dawataring  and  racharga  walls 
Tha  racord  also  datails  ochar  avants  such  as  plant  downciaa,  aquipmant  fail- 
ura,  and  filtar  and  carbon  ramoval  and  raplacemant. 

12.  Tha  parfonaanca  of  cha  Northwest  Boundary  System  was  very  good 
during  FY89  with  minimal  downtiraa  being  reported.  Tha  NVBS  was  never  totally 
out  of  operation  for  more  chan  S.25  consacutiva  hours  during  cha  year.  A 
sumaury  of  cha  downtime  for  each  adsorber  by  quarter  is  presented  in  Table  2. 
Details  on  each  downtime  event  are  presented  in  /  ,.pendix  D.  Tha  majority  of 
Cha  downtime  was  associated  with  leaks  and  plugg  d  lines.  As  indicated  in 
Table  2,  no  downtime  was  reported  for  the  third  end  fourth  quarters  of  FY89. 
Thera  ware  no  major  physical  alterations  to  cha  NWBS  during  FY89. 

Table  2 

Bgistivyat.  BgVlP^grY  5Y3’:<?B  .Trg/-  ment  Plant 
Dcvntiriie  for  FYS9 


£Y§.?..Qyar;« 


Adsorber 

Lis(hr3) 

2nd(hr3^ 

4thi:hg8) 

Total 

VlOl 

0.0 

13.4 

0.0 

0.0 

13.4 

V102 

25.8 

20.7 

0.0 

0.0 

46.5 

V103 

0.0 

23.5 

0.0 

0.0 

23.5 

Plant 

5.5 

0.0 

0.0 

0.0 

5.5 

S.Y3teB  Flow  Quancltiga 

13.  Tha  volume  of  water  processed  by  the  NUBS  is  recorded  on  a  daily 
basis.  Tha  flow  data  recorded  for  FY39  are  presented  in  cables  in  Appendix  A 
of  this  report.  Graphs  of  weekly  flow  data  for  each  adsorber  and  the  effluent 
have  bean  prepared  and  are  presented  in  Figures  2  through  5.  The  creatment 
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plxnt  flov  daca  mrs  recorded  on  a  weekly  (7  day)  baals  beginning  with  the 
first  day  of  the  FY  axid  continuing  through  the  and  of  the  FY. 

1^.  Periods  of  no  flow  were  experienced  by  each  of  the  adsorbers  during 
various  tlaes  of  the  year  (see  Figures  2-5).  The  optlaal  dewaterlng/recharge 
rate  can  be  maintained  using  two  adsorbers  In  parallel  with  the  third  adsorber 
belxig  maintained  In  a  standby  status.  During  FY89,  the  total  system  flow  rata 
(effluent)  ranged  from  a  low  of  541  gpa  to  a  high  of  approxlxaataly  714  gpm. 
Average  adsorber  and  total  flow  rates  and  total  gallons  of  water  treated  dur¬ 
ing  'FY89  are  presented  In  Table  3.  The  total  volume  treated  In  FYS9  was 
approximately  11.8  million  gallons  more  than  that  treated  In  FY38.  The  aver¬ 
age  flow  rate  In  rY89  was  approximately  24.7  gpm  greater  than  that  for  FY88. 

It  should  be  noted  that  the  flow  rate  through  the  system  was  Increased  at  the 
end  of  FV38  to  Isiprove  hydrologic  condltlona  by  Increasing  the  volume  of 
recharge  along  the  northwest  end  of  the  system  (see  the  FY88  Operational 
Asaessment  Report  for  more  details).  This  Increased  flow  was  continued 
throughovit  FY89. 


Table  3 

FY  89  Svstea  Flow  Quantities 


Adsorber 

Average  Flow  Rate 
( znm) 

Total  Volume 
Treated 
rean 

1 

214.03 

112,680,000 

2 

156.99 

82,727,000 

3 

265.51 

139,161,000 

Total  Effluent 

636.53 

334,568.000 

SYJtca. Influent  and  Effluent  Vater  Quality 

15.  The  qtiallty  of  the  Influent  and  erjluent  from  the  treatment  system 
Is  BonlCored  periodically  by  taking  grab  sansple*  and  analyzing  them.  A  single 
sample  was  collected  from  the  Influent  sump  to  doterulne  the  quality  of  water 
flowing  to  the  adsorbers.  A  single  sariple  was  collected  fi  the  effluent 
sump  after  treatment. 

16.  The  Influent  and  effluent  samples  were  analyz'>d  for  the  contaai- 
nants  listed  In  Table  1  of  this  report.  A  statistics!  summary  of  the  chemical 
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•aaljsls  d«t«  for  th«  porlod  Oetobor  1988  through  S«pc«ab«r  1989  or*  prosoncad 
in  cabuljur  fora  in  Appandlx  B  of  this  raporc.  Grapha  of  eha  concancraclons 
found  for  aldrin,  chlorlda,  ehlorofora,  DIMP.  dlaldrln,  andrin,  fluorlda, 
isodrin,  parathlon,  aulfaca,  tatrachloroachylana,  and  trlchlocoathylana,  over 
tha  raporcing  parlod  (FY89)  hava  baan  conatructad  and  ara  praaantad  in 
Figuraa  6  through  17.  No  concantratlona  of  tha  othar  organic  contaalnanta 
analyzad  for  In  Tabla  1  in  axcaaa  of  thair  raapactiva  cartifiad  raporting 
llaita  vara  found  in  tha  aaaplaa  collactad  during  FY89,  Tharafore,  no  grapha 
vara  conatructad  for  thaaa  undatactad  contaainants . 

17.  A  aaparata  graph  haa  baan  constructed  for  i-ch  contaalnant  detected 

in  tha  plant  influant  and  affluant.  Each  graph  prasanta  a  >ot  of  tha  contaa- 
inant  coneantratlon  reported  and  three  lines  Indicating  tha  cartifiad  report¬ 
ing  liait  (CFL) ,  tha  susxiaua  operating  Halt  (MOL)  pemltted,  and  the  average 
concentration  over  the  FY  where  sufficient  data  above  CRL  were  available  to 
calculate  an  average.  The  MOL  used  in  this  report  is  defined  as  the  water 
quality  criterion  against  which  tha  operating  perfomance  of  the  treatment 
plant  is  compared  in  order  to  assess  treatment  effsctlvanass  for  the  various 
contaalnanta  of  concern.  A  list  of  tha  MOL' a  used  during  tha  FY89  operational 
aasassaent  la  praaantad  in  Table  4.  An  average  concentration  was  only  com- 
P'itad  for  sacs  of  data  where  70  percent  or  more  of  tha  readings  ware  above  the 

CRL.  Whan  the  criterion  was  mac.  values  falling  below  the  CRL  wara  made  equal 

to  tha  CRL  and  included  in  the  conputacions . 

AldRjjl 

18.  Tha  CRL  for  aldrin  (Figure  6)  in  FY89  was  0.05  ppb.  Tha  MOL  for 
the  NWBS  treatment  plant  was  0.2  ppb.  Two  samples  of  plant  Influent  out  of  52 
collected  during  the  year  were  found  to  contain  aldrin  above  tha  CRL  with  a 
maximum  concentration  of  approximately  0  I  ppb  which  is  well  below  the  MOL. 
Three  samples  of  plant  effluent  were  found  to  contain  aldrin  in  excess  of  the 
CRL  but  all  concentrations  were  below  the  MOL. 

Chloride 

19.  The  CRL  for  chloride  (Figure  7)  was  not  reported.  No  MOL  ha.s  been 

established.  The  concancraclon  of  chloride  in  the  plant  influent  ranged  from 
200  ppa  to  360  ppm  with  an  average  for  the  year  of  260  ppm  based  on  54  sam¬ 
ples.  The  concentrations  in  Che  plant  effluent  ranged  from  200  ppm  to  350  ppm 

with  an  average  for  the  year  of  261  ppm.  As  evidenced  by  the  data,  chloride 
was  not  removed  from  the  ground  water  by  the  activated  carbon  treatment 
system. 


T<bl«  4 

MMclimM  Qaaratlng  T.latta  for  Northvgst  Boundary  SY.3.£ga 


■■■III 

Hazlaua 

Operating 

ULadt  (HOD 

Source* 

Aldrln 

0.2  >ig/i 

Guidance  froa  OTSC  (Amy)  until 
atandards  are  developed. 

Chlorida 

N.A. 

EPA  Secondary  Drinking  Water  Regulation 
atandard  is  250  mg/i 

Dlbromochloropropane 

(DBCP) 

0.2  >ig/i 

State  of  Colorado  Departaent  of  Health 
Halt  per  letter  to  Coomander,  RHA,  26 
Jxine  79. 

Dlcyclopentadlene 

(DCPD) 

24.0  ng/i 

The  State  of  Colorado  has  requested  the 
Amy  to  neat  a  linlt  of  24  for 

DCPD  baaed  on  an  odor  threshold  value. 

Dll  jopropy  late  thyl- 
phoaphonate 
(DIM?) 

500  fig/l** 

These  criteria  are  racoimended  by  the 

US  Medical  Bioengineering  Research  and 
Developnent  Lab  (26  Aug  76)  and  are 
based  on  toxicology  studies  (26  Aug  76) 
conducted  by  the  Amy.  The  National 
Acadeny  of  Sciences  Coianlttee  on 
Military  Envlronaental  Research  has 
reviewed  the  procedures  and  results  of 
toxicology  studies  and  concxirred  in  the 
drinking  water  levels  (1  Feb  77). 

Dleldrln 

0.2 

Guidance  froa  OTSG  (Amy)  until 
standards  are  developed. 

Endrln 

0.2  ftg/I 

EPA  National  Priaary  Drinking  Water 
Pegulation. 

Fluoride 

N.A. 

EPA  final  Rule  on  Fluoride,  National 
Primary  and  Secondary  Drinking  Water 
Standards,  40  CFR  Parts  141,  142,  and 
143,  maximum  concentration  limit  is 

4.0  og/i. 

M.A.  -  Not  Appllcnbla 

*  Source:  Aft«r  Rocky  Motint*ln  Arseruil  Contanlnatlon  Control  Prograa 
HxnAgntDcnC  T«Aia  (1933) 

**  Th«  Envlrorjawncal  ProCactlon  Agency'*  Office  of  Drinking  Water  Washington, 
D.C.  ittuad  a  health  idvlaory  In  Decaaber  1988  for  DIM?  not  to  excaed 
600  Mg/f. 


16 


PLANT  EFFLUENT  •  ALORN 


Flgur*  6.  FT39  Aldrln  eonctncraclonj 


Cblgrgfgsa 

20.  Th«  CRL  for  chloroform  (Flgtiro  8)  is  FY89  was  0.5  ppb.  No  HOL  has 
bean  established.  Only  two  samples  each  were  collected  from  the  plant  influ¬ 
ent  and  effluent  streams.  The  maximum  concentration  in  the  influent  was 
approximately  49  ppb  with  an  average  for  the  two  samples  of  34.7  ppb.  The 
highest  concentration  in  the  effluent  was  approximately  23  ppb  with  an  average 
for  the  two  samples  of  21.6  ppb.  Chloroform  is  not  as  effectively  adsorbed  by 
activated  carbon  as  are  ocher  organic  contaminants  found  at  RHA. 

PIMP 

21.  The  CRL  for  PIMP  (Figure  9)  In  FY89  was  0.65  ppb.  The  MOL  for  the 
NUBS  treatment  plant  was  500  ppb.  All  of  Che  influent  and  effluent  samples 
collected  during  the  year,  51  and  49  samples,  respectively,  had  PIMP  concen¬ 
trations  in  excess  of  the  CRL.  The  concentrations  generally  ranged  from  2  to 
6  ppb  with  Che  exception  of  a  sample  collected  in  July,  1989.  The  influent 
sample  on  chat  date  was  reported  as  containing  860  ppb  PIMP  while  the  effluent 
sample  was  reported  as  containing  830  ppb.  These  values  are  probably  anoma¬ 
lous  since  they  are  so  much  higher  than  any  other  values  reported  during  the 
year.  As  a  result,  these  values  were  not  plotted  and  were  not  included  in  the 
calculation  of  the  averages .  The  average  PIMP  concentrations  in  the  influent 
and  effluent  were  3.32  ppb  and  4.17  ppb,  respectively. 

Blftldria 

22.  The  CRL  for  dieldrin  (Figure  10)  in  FY89  was  0.05  ppb.  The  MOL  for 
Che  NUBS  treatment  plant  was  0.2  ppb.  Most  of  the  53  influent  samples  col¬ 
lected  during  the  year  had  dieldrin  concentrations  in  excess  of  the  CRL.  The 
maximum  concentration  reported  was  approximately  0.65  ppb.  The  average  con¬ 
centration  in  the  influent  over  the  year  was  0.4  ppb.  Only  four  samples  of 
plant  effluent  were  found  to  contain  dieldrin  in  excess  of  the  CRL  with  a 
maximum  concentration  of  approximately  0.19  ppb.  Thus,  effluent  concentra¬ 
tions  did  not  exceed  the  MOL  during  FY89. 

SadLin 

23.  The  CRL  for  endrin  (Figure  11)  in  FY89  was  0.05  ppb.  The  MOL  for 
the  NUBS  treatment  plant  was  0.2  ppb.  Only  one  sample  of  plant  influent  out 
of  the  53  collected  had  an  endrin  concentration  slightly  in  excess  of  the  CRL. 
No  concentrations  of  endrin  above  the  CRL  were  found  in  the  plant  effluent. 
Fluoride 

24.  The  CRL  for  fluoride  (Figure  12)  was  not  reported.  No  MOL  has  been 
established.  Concentrations  of  fluoride  in  the  plant  influent  ranged  from 
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1.4  ppm  to  2.8  ppa  with  «n  svvrag*  for  eh«  yoar  of  2.1  ppa.  Tha  eoneancra* 
tions  ta  cha  plant  affluant  rangad  froa  1.4  ppm  Co  2.7  ppa  with  an  avaraga  of 
2.1  ppa.  Aa  cha  data  Indicata,  fluoclda  waa  not  raaovad  froa  cha  ground  watar 
by  cha  acclvatad  carbon  craacsanc  ayacaa. 


laodrln 


25.  Tha  CRL  for  laodrln  (Flgura  13)  waa  0.051  ppb  In  FT89.  Mo  MOL  haa 
baan  aatabllahad.  Flva  Influant  aaaplaa  out  of  Cha  53  collaccad  during  cha 
yaar  had  laodrln  concancraClona  abova  cha  CRL  with  a  auuclnua  raporcad  concen- 
CxaClon  of  0.09  ppb.  Mo  concantraclona  of  laodrln  abova  cha  CRL  wora  found  In 
Cha  plant  affluent . 

farathlffn 

26.  Tha  CKL  for  parachlon  (Figure  14)  in  FY89  waa  0.647  ppb.  No  MOL 
haa  baan  aatablished.  Only  cwo  aasplaa  each  ware  collaccad  froa  cha  plane 
Influant  and  affluent  acraaaa  during  cha  yaar.  Ona  of  cha  aaaplaa  of  Influent 
had  a  coneancraClon  of  1.8  ppb  parachlon  while  Cha  other  waa  below  cha  CRL. 

One  of  cha  aaaplaa  of  affluent  had  a  concentration  of  1.7  ppb  parachlon  while 
cha  other  aanpla  waa  raporcad  co  ba  laaa  chan  the  CRL. 


SuICaCfl 

27.  Tha  CRL  for  tulfaca  (Figure  IS)  waa  noc  reported.  Mo  MOL  haa  baan 
aatabllahad.  Only  two  aanplas  each  were  collaccad  froa  cha  plant  influent  and 
affluent  acraaaa  during  cha  yaar.  Tha  avaraga  concantraclona  for  both  cha 
Influent  and  effluent  were  135  ppa.  Aa  cha  data  Indicate ,  aulfaca  waa  not 
raaoved  froa  cha  ground  wacar  by  cha  acCivacad  carbon  traataanc  ayacaa. 
iRtxashlQggtLbyicnft 


28.  Tha  CRL  for  cacrachloroechylana  (Figure  16)  waa  0.75  ppb  in  FY89. 

Bo  MOL  haa  baan  aacabllahad.  Only  ona  aaapla  waa  collaccad  froa  each  of  cha 
plane  influent  and  affluanc  acraaaa  during  cha  yaar.  Tha  cacrachloroechylana 
concantraclon  In  Che  Influenc  aaapla  waa  below  cha  CRL  while  cha  concencraclon 
In  Cha  affluent  aanpla  waa  approxlaacaly  2  ppb. 

trlchloroechylgre 

29.  Tha  CRL  for  trichloroechylana  (Figure  17)  waa  0.56  ppb  in  FY89.  No 
MOL  haa  bean  asCabllahad.  Only  ona  Influenc  aaapla  ouc  of  cha  54  collaccad 
had  a  trichloroechylana  concencraclon  In  axceaa  of  cha  CRL  at  approxlaacaly 
0.9  ppb.  No  concantraclona  of  trichloroechylena  abova  tha  CRL  were  found  In 
Cha  plane  affluent. 
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30.  CC/XS  AZulyaM  vara  eonduetad  on  influane  and  affluanc  aaoplaa 
eollaetad  in  Juna,  1989.  Tha  raaulca  of  cha  analyals  ara  praaancad  in 
Appandlx  B.  Bo  eoneantrationa  of  concaainanca  abova  their  reapectiva  detec¬ 
tion  lavala  were  reported  in  either  the  influent  or  affluent  aaople. 


31.  Tha  BVBS  traatOMnt  plant  waa  generally  auccaaaful  in  reoovlng 
orgapie  contaainanta  froa  the  ground  water  treated  during  FY89.  Of  the  organ- 
ica  analyzed  for  on  a  weekly  baaia,  only  DIM?  waa  routinely  found  in  the  plant 
affluent  at  eoneantrationa  abova  the  CRL.  The  DIM?  concencrationa  were  two 
erdera  of  aagnitude  below  the  MOL  with  the  exception  of  one  aaople  collected 
in  July  1989.  The  raault  reported  for  that  dace  ia  considered  anooaloua. 
Sovaral  affluent  aaaplee  collected  during  the  year  were  found  Co  contain 
aldrin  and  dialdrin  eoneantrationa  in  excess  of  their  respective  CRL’s,  how¬ 
ever  all  the  eoneantrationa  were  below  their  re:;peccive  MOL's. 

32.  Of  Che  organics  analyzed  for  only  once  or  twice  a  year,  chloroform, 
parathion,  and  totrachloroeChylena  were  found  in  effluent  sanples  above  their 
raapactive  CRL' a.  Due  to  cha  limited  number  of  sanples  collected,  it  is 
difficult  to  determine  whether  the  CRL'a  are  exceeded  routinely  or  only  occa¬ 
sionally,  Analysis  of  more  samples  for  these  contaminants  are  needed  over  the 
year  in  order  to  determine  realistic  average  effluent  concentrations. 


33.  A  calculation  of  the  total  mass  of  contaminants  removed  by  the  HVBS 
treatment  system  during  FY87,  FY  38,  and  FY89  was  conducted  by  the  Technical 
Operations  Division  as  part  of  a  multi-year  study  on  all  the  water  treatment 
syateos  in  operation  at  RMA.  A  summary  of  the  results  from  this  study  for  cha 
NVBS  is  present  in  Table  5.  The  amount  of  contaminants  removed  is  given  in 
pounds  vlth  a  total  for  rY87,  FY8S,  end  FY39  of  approximately  16,  18,  and 
3  pounds  respectively.  The  contaminants  with  cha  largest  amounts  removed 
include  chloroform,  dlcyclopentadiene ,  and  dleldrin.  The  calculations  were 
conducted  using  a  simple  mass  balance.  Average  annual  effluent  concentrations 
wars  subtracted  from  average  influent  concentrations.  Values  lass  chan  the 
detection  limits  on  CRL  were  created  as  zero.  The  calculated  values  vary 
between  years  depending  primarily  on  the  average  influent  concentrations  of 
the  contaainanta. 
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Tabls  5 

Northwest  Boundary  SvatBa  Contanlnant  Removal.  FY87-rY8.3 


Contaminant 

Abbreviation 

fY?7 

Pounds  Removed 
ECSl- 

FY89 

Cholorofom 

CHCL3 

9.95 

14.04 

1.78 

Combined  Organo>Sulfur 

CPMSOX 

0.00 

1.15 

0.00 

Dlbromochloropropana 

DBCP 

0.01 

0.00 

0.00 

Dlcyclopentadiene 

DCPD 

2.88 

1.56 

0.00 

Dleldrln 

DUDRN 

0.68 

0.79 

1.47 

Tetrachlorocthylcne 

TCLEE 

1.21 

0.00 

0.00 

Trichloroethylene 

TRCLE 

1.06 

0.00 

0.05 

Ocher  Organics 

JLli 

1L12 

TOTALS 

15.93 

17.60 

3.42 

C«bgn,  ysag? 

34.  Carbon  usage  in  the  NVBS  treatment  plant  is  very  low  compared  to 
the  North  Boundary  System  treatment  plant,  due  to  the  lower  total  mass  of 
contamination  being  rimoved.  No  carbon  was  added  to  any  of  the  adsorbers 
during  FY89. 

Contaminant  Concentrations  In  Dewatering. Wells 

35.  In  order  to  provide  a  picture  of  the  distribution  of  contaminants 
in  the  ground  water  near  the  NVBS,  contaminant  concentrations  found  associated 
with  each  alluvial  dewatering  well  were  plotted  with  respect  to  the  well 
number  along  the  dewatering  well  line.  Thus,  each  graph  provides  a  visual 
reprasentation  of  a  particular  contaminants  distribution  along  the  length  of 
the  system.  Based  on  Che  availability  of  data,  graphs  were  developed  only  for 
aldrln,  chloride,  DCPD,  DIMP,  dleldrln,  endrin,  fluoride,  Isodrin,  and 
crlchloroethylana  for  FY89.  These  graphs  are  presented  in  Figures  18 
through  26.  Each  graph  presents  the  data  collected  for  each  well  during  the 
year.  Tha  vertical  lines  associated  with  each  well  number  represent  Che  range 
of  concentrations  found  (maximum  and  minimum)  with  the  mean  value  for  each 
well  connected  by  a  dotted  line,  A  mean  value  was  only  computed  for  sacs  of 
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Aldrln  conc«ncc«tlon  In  NVBS  dawatarlng  wells 


daca  %rh8re  70  percant  or  mora  of  the  readings  were  above  the  CRL.  When  this 
crlCarion  was  met,  values  falling  below  the  detection  limit  were  made  equal  to 
the  detection  limit  or  CRL  and  included  in  the  computations.  A  single  trian- 
gle  indicates  that  all  values  ware  below  the  detection  limit  or  CRL.  A  sta¬ 
tistical  sunanary  of  all  the  data  used  to  develop  the  graphs  is  presented  in 
Appendix  C.  It  should  be  noted  that  the  maximum  ntmber  of  samples  collected 
from  each  well  was  five  with  only  two  samples  collected  in  some  cases. 

36.  Dxiring  Fy39,  concentration  of  aldrin  (Figure  18)  above  the  CRL  were 
found  in  samples  collected  from  dewatering  wells  on  the  northeast  and  sou;.n- 
wast  ends  of  the  control  system.  The  maximum  concentration  found  on  the 
southwest  end  was  approximately  0.45  ppb  in  well  No.  2.  The  maximum  concen¬ 
tration  found  on  the  northeast  end  was  approximately  0.22  ppb  in  well  No.  14. 
No  concentrations  above  the  CRL  were  found  associated  with  well  No.'s  6 
through  10.  The  distribution  of  aldrin  along  the  dewatering  well  line  in  FY89 
was  sraiewhat  similar  to  that  founu  in  FY88,  however  concentrations  above  the 
CRL  were  found  associated  with  more  wells  on  each  end  of  the  system.  The 

r oncentrations  of  aldrin  found  in  FY39  were  somewhat  hi^er  than  those 
reported  in  FY88. 

Chlgri<iig 

37.  The  highest  concentrations  of  chloride  (Figure  19)  during  FY89  were 
found  along  the  northeast  end  of  the  control  system  with  a  maximum  concentra¬ 
tion  of  approximately  800  ppm  found  associated  with  well  No.  14.  The  maximum 
mean  concentration  on  the  northeast  end  of  the  system  was  approximately 

600  ppm.  The  chloride  concentrations  decreased  from  northeast  to  southwest 
along  the  system  with  concentrations  in  the  150  to  200  ppm  range  found  in 
samples  from  the  southwest  end.  The  distribution  of  chloride  along  the 
dewatering  well  line  in  FY89  was  very  similar  to  that  found  in  FY88.  However, 
concentrations  found  in  FY89  were  somewhat  lower  than  those  reported  in  FY88. 
DCPD 

38.  During  FY39,  concentrations  of  DCPD  (Figure  20)  above  the  CRL  were 
found  associated  with  well  No.'s  2  and  3  with  a  maximum  concentration  of 
approximately  15  ppb  reported  for  well  No.  3.  None  of  the  other  dewatering 
walls  produced  samples  with  DCPD  concentrations  above  the  CRL.  No  DCPD  con¬ 
centrations  above  the  CRL  were  reported  for  the  dewatering  wells  in  FY88. 
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re  19.  FY89  Chloride  concentration  In  NUBS  devaterlng  wells 
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dawatarlng  walla 


ODE 

39.  During  FY89,  conc«ntr*ciona  of  DIMP  (Flguro  21)  abov*  tho  CRL  war* 
found  in  saoplos  from  all  cha  dawatarlng  wolls  axcept  No.'s  1  and  2.  Tha 
concancraclons  genarally  Incraasad  from  southwest  to  northeast  along  tha  sys¬ 
tem  with  the  highest  concentrations  reportad  for  well  No.'s  13  through  15. 

The  mean  concentration  values  along  cha  line  were  generally  Isiss  than  10  ppb. 
Tha  diacribucion  of  DIMP  along  cha  dewatering  wall  llna  in  FT89  was  some  what 
similar  Co  chat  found  in  FYSS.  Tha  concentratloos  of  DIMP  reported  in  FY89 
vara  lower  along  cha  northeast  and  of  tha  system  chan  chose  reported  in  FYSS. 


Dialdrtn 

AO.  During  FYS9,  concentrations  of  dleldrln  (Figure  22)  above  the  CRL 
vara  found  in  samples  from  all  cha  dewatering  walls  except  Mo.  9.  The  concen¬ 
trations  were  generally  below  1  ppb  with  Che  exception  of  the  northeast  and  of 
Che  dewatering  well  line  where  a  maximum  concentration  of  approximately  7  ppb 
was  reported  for  well  No.  13.  The  distribution  of  dialdrin  along  the  system 
was  very  similar  to  chat  reportad  in  FYSS.  The  concentrations  of  dialdrin 
reported  in  FYS9  were  generally  higher  chan  those  reported  in  FYSS,  particu¬ 
larly  along  the  northeast  end  of  Che  system. 
iosiilQ 

41.  During  FYS9,  concentrations  of  endrin  (Figure  23)  above  the  CRL 
were  found  in  samples  collected  from  dewatering  wells  on  the  ncrtheasC  and 
southwest  ends  of  the  control  system.  The  maximum  concentration  found  on  Che 
southwest  end  was  approximately  0.5  ppb  in  well  No.  2.  The  maximum  concentra¬ 
tion  found  on  the  northeast  end  was  approximately  0.2  pnb  in  well  No.  14.  No 
concentrations  above  Che  CRL  were  found  associated  with  well  No.'s  3  through 
12  or  with  well  No.  1.  Only  one  endrin  concentration  above  the  CRL  (in  well 
No.  6)  was  reported  for  the  dewatering  wells  in  FYSS. 

42.  In  FYS9,  a  general  increasing  trend  in  fluoride  concentration  was 
found  from  the  southwest  to  Che  northeast  end  the  system  (Figure  24) .  A 
maximum  concentration  of  fluoride  of  approximately  5  ppm  was  reported  for  well 
No.'s  8,  13  and  15.  The  average  concentrations  found  associated  with  the 
wells  generally  ranged  from  1.5  to  4  ppm.  The  distribution  and  concentrations 
of  fluoride  found  in  FY89  did  not  vary  .significantly  from  those  found  in  FYSS. 
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Figure  21.  FYSQ  Dllsopropylaethylphosphonate  (DIHP)  concentrations  in  iiUES 

dewatering  wells 


<Tsn)  -  NouyaiNiOKoa 


Fltura  22.  FYi9  Dlaldrtn  conc*ntr«tl«»o  In  NWS  d«wat«ring  Mils 


IsQdrln 

43.  Durlnf  FYS9,  concancratlons  of  isodr in  (Flgurs  25)  sbov*  th«  CRL 
v«r«  found  in  ssoplss  collcccad  froa  walls  locacad  ganarally  along  tha  north- 
aast  half  of  tha  systaa.  A  aaxlBua  concantration  of  approxiaataly  0.63  ppb 
was  raportad  for  wall  I7o.  10.  Isodrin  concantrations  along  tha  southwast  and 
of  tha  lino  ware  ganarally  balov  tha  C^.  No  isodrin  concantrations  wars 
raportad  for  tha  dawataring  walls  in  FY38. 

Trlchloroathvlsna 

44.  During  rY89,  concentrations  of  trichloroathylana  (Figure  26)  above 
tha  CSL  vara  found  in  saaplas  collected  froa  veils  locacad  along  the  northeast 
and  of  tha  systaa.  A  naxiaua  concentration  of  approxiaataly  1.4  ppb  was 
reported  for  wall  No.  14.  Trichloroathylana  concantrations  verti  reported  to 
ba  balow  the  CRL  for  wall  No.'s  1  through  10  and  No.  12.  No  trlchloroathylene 
concantrations  were  raportad  for  the  dewacarlng  wells  in  FYS8. 

Suamarv  of  Devaterint  Vail  Para 


45.  Based  on  Che  concaxalnanc  concencraclon  data  collected  for  tha  dewa¬ 
tering  wells  during  FY89,  it  appears  chat  the  highest  concentrations  of 
aldrin,  DCPD,  dieldrln,  endrln,  Isodrin,  and  trichloroethylene  were  found 
along  either  or  both  ends  of  the  dewatering  well  line  with  essentially  no 
concantrations  above  their  respective  CSL's  found  along  tha  center  of  the 
line.  With  respect  to  chloride,  DIMP,  and  fluoride,  the  concentrations 
increased  froa  southwest  to  northeast  along  the  line.  Of  those  contaalnancs 
for  which  values  were  not  reported  in  FY83,  Isodrin  and  trichloroethylene 
concentrations  above  their  respective  CRL's  with  wells  along  the  northaest  end 
of  the  line  while  DCPD  concentrations  above  the  CRL  ware  found  along  Che 
southwest  end  of  the  line. 

46.  Vith  respect  to  overall  trends  in  the  FYS9  dlstribuciona  of  the 
individual  contaalnancs  reported  in  FY8S,  there  was  not  a  lot  of  change. 
However,  additional  contaalnancs  with  concentrations  above  choir  respective 
CB-L's  have  been  found  on  both  ends  of  cne  syscera.  With  raapecc  to  F/89  con¬ 
centrations  of  contaainants  reported  in  FY83,  fluoride  remained  about  the  same 
while  aldrin,  and  dieldrln  concentrations  Increased  slightly.  Chloride  and 
DIHP  concentrations  decreased  somewhat. 
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laodrln  concantraClons  in  NUBS  dmataring  walls 


Figure  26.  FV89  Trichloroethylene  (TRCLE)  concentrations  In  NUBS 

dewatering  wells 


47.  D«scripclon  of  ch«  goology  oc  cho  Horthwost  Bovmdary  orea  has  be«n 
prasantad  adaquatoly  In  pra^ous  assassaant  reports  and  Is  not  repeated  here. 
Start  of  Year  Alluvial  Hydrogeolor/ 


4S.  Bydrogeologlcal  conditions  in  alluvium  at  the  start  of  FY89  were  in 
continuity  with  conditions  for  the  past  few  years.  Figure  27  shows  the  con¬ 
figuration  of  the  water  table  in  October  1988.  The  aap  is  generated  mostly  by 
coaputar  and  is  distinct  in  appearance  from  maps  in  previous  years  which  were 
contoured  by  hand  with  geological  interpretation.* 

End  of  Year  A?.luvial  Hydrogeology 

49.  Hydrogeological  conditions  in  alluvium  at  the  end  of  FY89  are  shown 
in  Figure  28.  Readings  on  about  October  13,  1989  are  representative  of  the 
and  of  FY89  despite  falling  two  weeks  into  FY90. 

30.  Comparison  of  the  aap  for  the  end  of  the  year  with  the  map  for  the 
start  of  the  year  (Figure  27)  reveals  the  major  rise  in  water  table  chat  took 
place  on  both  sides  of  the  barrier.  The  rise  is  shown  separately  in  Fig¬ 
ure  29.  Vatar  continued  to  rise  through  most  of  the  year  as  evident  in  the 


*  The  computer  program  for  contouring  entitled  MCCON,  was  developed  by  the 
Geotechnical  Laboratory,  VES.  The  program  is  written  in  FORTRAN  and 
oparates  on  a  PC  (*286”  or  *386"  IBM  compatibles).  HCCON  is  used  to  prepare 
contour  maps  and  to  prepare  section  profiles.  The  program  will  accept  up  to 
999  data  (x,y,z)  triplets.  KCCON  was  chosen  for  this  project  because  it  is 
capable  of  handling  the  discontinuous  behavior  of  the  water  table  in  the 
vicinity  of  the  slurry  walls.  The  program  generates  non- intersecting 
triangles  which  connect  each  and  every  data  (node)  point.  Triangle  genera¬ 
tion  ceases  after  all  of  the  nodes  are  used  as  a  vertex  of  at  least  one 
triangle  and  the  mesh  of  triangles  encompasses  all  of  the  nodes  in  a  convex 
fashion  (i.e.,  the  outer  edges  of  the  triangle  mesh  form  a  convex  shape). 

The  resulting  mesh  will  contain  no  areas  that  are  not  included  within  a 
triangle  (i.e.,  the  mesh  will  contain  no  "holes").  Typically,  a  set  of 
100  nodes  (on  a  "386"  machine  with  math  coprocessor  and  EGA  card)  will 
require  10  seconds  to  generate  the  triangle  mesh;  a  set  of  4C0  nodes, 

56  seconds;  and  900  nodes,  165  seconds.  The  time  devoted  to  contour  line 
drawing  (on  the  screen)  is  typically  an  additional  20-30  seconds.  The 
contour  lines  are  drawn  as  a  series  of  connecting  straight  lin*  segments  and 
circular  aegscnts.  This  combination  yields  an  aesthetically  pleasing 
appearance  to  the  resulting  contour  map. 

45 


5TART  FY89  WATER  TABLE  CONTOURS 


WATER  TABLE  CONTOURS 


WATER  TABLE  DIFFERENCE  CONTOURS 


ril*  of  quortotly  profllo*  aaong  Flguros  30  through  35.  Tho  rise  vu  mm  groot 
u  4  ft  n««r  tho  borrior  mm  ovldont  in  Figures  34  end  35. 


51.  Tho  riso  in  vator  tablo  rosulted  from  operational  increases  in  flow 
rates  and  total  flow  to  recharge  wells  at  the  northeast  half  of  the  system. 
This  manag'inent  action  corrected  a  previously  recognized  condition  of  low 
water  table  ioaedlataly  northwest  of  the  barrier  and  associated  unfavorable 
head  gradient  across  the  barrier.  Contemporaneously,  the  water  table  rose 
substantially  southeast  of  the  barrier.  The  mounding  of  the  water  table 
resulting  from  the  increased  recharging  impeded  ground-water  flow  around  the 
barrier  and  led  to  this  buildup. 

Hy<jr«?g?olosy 

52.  Only  a  relatively  few  monitoring  wells  are  screened  in  the  Denver 
formation  and  these  are  further  divided  among  at  least  three  distinct  aqui¬ 
fers.  Accordingly  no  area-wide  contouring  of  piezometrlc  surfaces  is  meaning¬ 
ful  as  yet.  A  general  parallelism  between  configurations  in  the  Denver 
aquifers  and  in  the  alluvial  aquifer  has  been  established,  but  refinement  must 
await  the  addition  of  more  Denver  monitoring  wells. 

Ground-water  Hvdrolospr 

Long-Term  Trend 

53.  Indications  of  a  long-term  decline  in  the  water  table  ware  in 
accord  with  the  decline  indicated  in  the  previous  several  years  (TOD  1989) . 

In  Figure  31  the  decline  is  evident  among  monitoring  wells  in  Section  27  away 
from  the  influence  of  the  NWBS.  The  range  of  levels  for  FY88  is  shown  ror 
comparison.  A  similar  decline  is  evident  along  profile  2  (Figure  32) .  The 
decline  is  not  related  to  droughty  conditions  since  annual  precipitation  has 
recently  been  above  the  average  15  in.  as  follows: 


EL 

Aimual 

Precipitation 

(In.) 

85 

17.82 

86 

11.54 

87 

19.05 

88 

17.55 

89 

15.27 
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Plgur«  30.  Locaclona  of  watar-table  profilas 
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rtgur*  33.  Profll#  III  for  Ff  89 


Flgar#  34.  ProCil*  IV  for  FY  89 


ELEVATION  OF  WATER  TABLE. 


WELL  NUMBER 


FljgMT*  33.  CeesparliOTj  of  ground-wacar  la-val*  on  northw«.tc 
•yiabols)  and  «ouch«««t  aid*  (haavy  ayabols)  of 


QUARTER 


QUARTER 


QUARTER 


QUARTER 


aid*  (light 
barrlar 
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54.  S«a«oaal  fluctuations  srs  also  svldant  in  tho  bahavior  of  tha  vatar 


tabla.  Lavals  q\iartar  by  quarter  ara  shovn  in  Figures  31  through  33.  Close 
axsainatioc  reveals  that  tha  levels  rose  to  a  high  in  the  first  qxiarter,  pre* 
susably  vlth  tha  onset  of  winter.  Siailarly,  the  low  for  the  year  caise  In  the 
third  quarter  with  tha  onset  of  the  susssar.  This  seasonal  effect  is  bast  seen 
in  Figure  32  but  can  also  be  found  in  Figures  31  and  33. 


35.  The  KV3S  is  considered  to  be  operating  aost  efficiently  when  there 
is  a  reverse  water* table  gradient  southeastward.  Figure  34  shows  that  a  con¬ 
dition  near  neutral  <neicher  northwest  or  southeast)  was  aaintained  throughout 
FY89.  Figure  35  cowparae  water-table  conditions  across  the  barrier  fren  a 
different  perspective.  The  water  table  in  the  profile  northwest  of  the  bar¬ 
rier  from  a  different  perspective.  The  water  table  in  the  profile  northwest 
of  the  barrier  alignaent  tended  to  be  higher  than  along  the  parallel  profile 
situated  southeast  of  the  barrier  alignaent. 
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PART  V:  CONCLUSIONS 


56.  B«j«d  on  th«  evaluation  of  tha  FY89  operations  data  for  the  North* 
vast  Boundary  System,  the  following  conditions  can  be  made; 


Ground'Vater  levels  in  the  NVBS  area  were  stable  for  FYS9. 

An  increased  flow  of  recharge  water  was  directed  by  management 
decision  to  the  northeast  end  of  the  system  to  raise  the  water  cable. 

£.  Tha  desired  neutral  Co  southeastward  gradient  was  maintained 
across  the  system  throughout  the  year. 

The  water  table  showed  a  small  decline  at  locations  away  from 
Che  influetice  of  the  system. 

4.  The  treatment  system  in  general  effectively  removed  organic 
contaminanCs  frcm  the  influent  to  tha  system.  Chloroform  was  not  as  effec¬ 
tively  removed  by  the  treatment  system  as  were  the  ocher  organic  contaminants 
monitored  at  the  NVBS.  Inorganic  contaminants ,  such  as  chloride  and  fluoride, 
were  not  refsoved  by  the  treatment  system. 
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HORTHWZST  BOCITOAIIY  TR2ATMSHT  PLANT 
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CPM 

GAL{00) 

CPM 

CAL(OO) 

GPH 

CAL(OO) 
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10/07/88 

0 

0.00 

3,918 

388.69 

3,000 

297.62 

6,918 

686.31 

10/14/88 

0 

0.00 

3,936 

390.28 

3,260 

323.25 

7,196 

713.53 

10/21/88 

0 

0.00 

3,973 

394.54 

3,192 

316.98 

7,165 

711.52 

10/28/88 

0 

0.00 

4,002 

396.63 

3,162 

313.38 

7,164 

710.01 

11/04/88 

0 

0.00 

3,552 

350.64 

3,018 

297.93 

6,570 

648.57 

11/11/88 

0 

0.00 

3,585 

357.78 

3,179 

317.27 

6,764 

675.05 

11/18/88 

0 

0.00 

3,584 

352.93 

3,258 

320.83 

6,842 

673.76 

11/25/83 

0 

0.00 

3,557 

353.05 

3,033 

306.00 

6,640 

659.05 

12/02/88 

0 

0.00 

3,188 

316.11 
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292.32 
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608.43 

12/09/83 

0 
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0 
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2,717 
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634.15 
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0 
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0 
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6,185 
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0 

0.00 
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590.75 
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0 

0.00 
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351.34 
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01/20/89 

0 

0.00 

3,520 

349.62 

2,299 

228.35 
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577.97 

01/27/89 

0 

0.00 
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552.14 
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0 
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3,486 

345.32 
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217.34 
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562.66 

02/10/39 

0 

0.00 
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298.31 

2,449 

243.68 

5,447 

541.99 

02/17/89 

916 

90.87 

2,003 

198.71 

3,124 

309.92 

6,043 

599.50 

02/24/89 

3,711 

367.97 

0 

0.00 

2,989 

296.38 
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664.35 

03/03/89 
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377.11 

0 
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294.65 
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0 
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650.17 
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349.36 

0 

0.00 
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349.06 

0 
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2,856 

283.05 
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632.11 

03/31/39 

3,849 

380.71 

0 

0.00 
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286.55 

6,746 

667.26 
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3,472 

344.27 

0 
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311.65 
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655.92 

04/14/89 

3,206 

321.73 

0 

0.00 

3,672 

363.49 

6,878 

690.22 

04/21/89 

3,231 

320.38 

0 

0.00 

3,879 

384.63 

7,110 

705.01 

04/28/89 

3,337 

331.22 

0 

0.00 

3,698 

367,05 

7,035 

698.27 

05/05/89 

3,498 

346.34 

0 

0.00 

3,452 

341.78 

6,950 

683.12 

05/12/39 

3,604 

353.23 

0 

0.00 

3,120 

310.14 

6,724 

663.39 

05/19/89 

3,462 

342.77 

0 

0.00 

3,211 

317.92 

6,673 

660.69 

05/26/89 

3,274 

325.45 

0 

.  0.00 

3,334 

331.41 

6,608 

656.36 

06/02/89 

3,366 

333.93 

0 

0.00 

3,244 

321.83 

6,610 

655.76 

06/09/89 

3,177 

315.13 

0 

0.00 

3,370 

334.33 

6,547 

649.51 

06/16/39 

3,317 

329.07 

0 

0.00 

3,508 

348.02 

6,825 

677.09 

06/23/39 

3,523 

343.64 

0 

0.00 

3,226 

319.25 

6,749 

667.89 

06/30/89 

3,477 

345.80 

0 

0.00 

3,103 

308.60 

6,530 

654.40 

07/07/39 

3,301 

326.51 

0 

0.00 

2,953 

292.09 

6,254 

618.60 

07/14/89 

3,607 

354.32 

0 

0.00 

2,347 

230.55 

5,954 

584.37 

07/21/39 

3,470 

348.74 

0 

0.00 

2,623 

264.12 

6,098 

612.86 

07/28/39 

3,537 

350.20 

0 

0.00 

2,773 

274.55 

6,310 

624.75 
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OATS 
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0PM 

CAL{00) 
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GAL(OO) 
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GAL<00) 
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08/04/89 

3,646 

362.25 

0 

0.00 

2,946 

292.70 

6,592 

654.95 

08/11/89 

3,542 

351.39 

0 

0.00 

2,364 

234.52 

5,906 

585.91 

08/18/89 

3,486 

346.00 

0 

0.00 

2,310 

229.28 

5,796 

575.28 

08/25/39 

3,137 

310.59 
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62.77 

1,696 

167.92 

5,467 

541.28 

09/01/89 

3,783 

375.86 

324 

32.19 

1,760 

174.86 

5,867 

582.91 

09/08/89 

3,582 

355.53 

2,591 

257,17 

0 

0.00 

6,173 

612.70 

09/15/89 

3,118 

309.33 

2,490 

247.02 

0 

0.00 

5,608 

556.35 

09/22/89 

3,473 

344.37 

2,953 

292.81 

0 

0.00 

6,426 

637.18 

09/30/89 

4,090 

355.19 

3,343 

290.32 

0 

0.00 

7,433 

645.51 
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OATS 

GAL(OO) 
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lat  QTR 

0 

0.00 

2nd  QTR 

22,964 

175.10 

3rd  QTR 

43,944 

335.62 

4th  QTR 

45,772 
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112,680 
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2 - - 3 


CAL(00} 

GPM 
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0 

0.00 

43,960 

12,335 

90.94 

21,777 

82,727 

156.99 

139,161 

-  TOTAL 


GPM 

GAL{00) 

GPM 

293.94 

86,342 

658.45 

266.12 

80,433 

613.73 

335.78 

87,904 

671.39 

166.20 

79,884 

602.55 

265.51 

334,568 

636.53 

i 

I 

'  4 


APPENDIX  B 

TREATMENT  PLANT  WATER  QUAUTY  DATA  STATISTICAL  SUMMARY 
AND  GC/MS  ANALYSIS 


I  I 

)» 


B1 


4 


imnMIST  lOHOAar  nSATWUT  HANT  '  iUfUXHI  r<M  FT  89 


SAWII 

111TCI 

112TCa 

iloa 

110CU 

12008 

12DCU 

130W 

ALORN 

AS 

OATI 

U8/1 

UO/l 

U8/1 

ug/*. 

uo/l 

us/l 

u«/l 

ug/l 

ug/l 

10/06/88 

•  •  •• 

a  •  a  « 

•  •  «  « 

*•«« 

•  •4  4 

•  4  •  4 

•  4  4  a 

LT 

0.050 

10/13/88 

•  •  •  • 

aaaa 

«  •  «  • 

4*44 

4  *4  4 

•  4  4  4 

•  4  a  4 

LT 

0.050 

a  a  a  a 

10/20/88 

•  ••« 

.... 

•  «  •  « 

•  ••• 

4  •  •  4 

•  4  4  • 

4  4  4  4 

a  a  a  a 

aaaa 

10/27/88 

•  a  a  a 

•  •  •  • 

•  4*4 

4«  •• 

•  ■  4  4 

•  4  4  4 

LT 

0.050 

a  a  a  a 

11/03/S8 

'  •  «  a 

•  •  •  « 

«44» 

4  4  4  4 

•  4  •  4 

■  4  4  4 

LT 

0.050 

a  •  a  a 

11/10/88 

■  •  •  • 

aaaa 

•  ••• 

444  4 

44  4  4 

•  «4  4 

4  •  •  4 

LT 

0.050 

aaa. 

11/17/88 

•  •  •  • 

aaaa 

a  •  •  • 

4  4  4  4 

4  44* 

.4.4 

•  4  4  • 

LT 

0.050 

a  a  a  a 

11/24/88 

•  •  «  « 

aaaa 

4  4  4  4 

•  ••4 

•  4  4  4 

•  4  4  4 

.... 

a  a  a  a 

12/01/83 

•  ••• 

aaaa 

4  4  44 

4  4  4  4 

•  4  4  4 

a  4  4  • 

LT 

0.050 

a  a  a  a 

12/08/88 

•  •  «  « 

aaaa 

a«*« 

4  *4  4 

.•4* 

•  •  4  4 

•  4  4  4 

LT 

0.050 

•  aaa 

12/15/88 

•  ••• 

aaaa 

44  4  4 

4  4  44 

•  4«  • 

•  4  4  4 

0.107 

•  a. a 

12/22/88 

•  «  •  • 

aaaa 

•  a  4  • 

4  4  4  4 

4  4  4  4 

•  4  4  4 

4  4  4  4 

LT 

0.050 

a  a  a  a 

12A19/SS 

•  •  •  • 

aaaa 

a  4  4  • 

4  4  44 

4444 

•  «  •  4 

•  4  4  4 

.... 

a  a  a  a 

01/04/89 

•  •  •  • 

aaaa 

4. 44 

444  4 

4  4  4  4 

•  4  4  4 

4  4  4  4 

LT 

0.050 

a  a  •  a 

01/11/89 

•  «  «  « 

aaaa 

4  4  4  4 

4  4  4  4 

44  4  4 

4  4  •  4 

..a. 

LT 

0.050 

•  a  a  a 

01/18/89 

LT  0.760 

LT  0.780 

LT  1.700 

LT  0.730 

LT  0.760 

LT  1.100 

LT  1.320 

LT 

0.050 

LT 

2.350 

01/25/89 

•  «  •  • 

aaaa 

4  4  4  4 

4444 

.••a 

•  4  •  • 

a  4  a  a 

LT 

0.050 

aaaa 

02/01/89 

•  a  •  « 

aaaa 

4  44  4 

4444 

44aa 

4  4  4  4 

a  a  4  4 

LT 

0.050 

a  a  a  a 

02/08/89 

a  a  a  a 

aaaa 

4  4  4  4 

4  4  4  4 

aaaa 

a  4  4  • 

4  4  4  4 

LT 

0.050 

•  a  a  • 

02/15/89 

a  a  a  a 

aaaa 

4  4  4  4 

44  4  4 

4  4  4  4 

a  4  4  4 

a  4  4  a 

LT 

0.050 

aaaa 

02/22/89 

a  a  a  a 

aaaa 

4444 

4  4  4  4 

4  4  4  4 

a  4  a  4 

a  4  a  a 

.... 

aaaa 

03/01/89 

a  a  a  a 

aaaa 

4444 

.4*4 

4  4  4  4 

a  4  4  4 

aaaa 

LT 

0.050 

•  a  a  a 

03/08/89 

a  a  a  a 

aaaa 

4444 

4  4  4  4 

a  a  4  4 

•  4  4  • 

LT 

0.050 

•  a  a  a 

03/15/89 

a  a  a  a 

aaaa 

aaaa 

4  4  4  4 

4  4  4  4 

a  4  4  a 

4  4  4  4 

0.058 

•  a  a  a 

03/22/89 

a  a  a  a 

aaaa 

aaaa 

4  4  4  4 

4  4  4  4 

aaaa 

4  4  4  4 

LT 

0.050 

a  a  a  a 

03/29/89 

a  a  a  « 

aaaa 

•  aaa 

4  4  4  4 

4  4  4  4 

aaaa 

•  4  4  4 

LT 

0.050 

a  a  a  a 

04/05/89 

a  •  a  a 

aaaa 

aaaa 

>444 

4  4  4  4 

aaaa 

aaaa 

LT 

0.050 

a  a  a  a 

04/12/89 

a  a  a  a 

aaaa 

aaaa 

a  4  4  4 

a  a  a  4 

aaaa 

a  4  4  a 

LT 

C.050 

•  aaa 

04/19/89 

aaaa 

aaaa 

4  4  4  4 

a  4  4  4 

4444 

aaaa 

•  aaa 

LT 

0.050 

aaaa 

04/26/89 

a  a  a  a 

aaaa 

4  4  4  4 

4444 

•  444 

aaaa 

aaaa 

LT 

0.050 

a  a  •  • 

05/03/89 

aaaa 

aaaa 

4  4  4  4 

4  4  4  4 

•  444 

a  a  a  a 

•  4  •  a 

LT 

0.050 

•  a  a  a 

05/10/89 

aaaa 

aaaa 

4  4  4  4 

4  4  4  4 

444. 

aaaa 

a  a  a  a 

LT 

0.050 

a  a  a  a 

05/17/89 

aaaa 

aaaa 

•  444  . 

4  4  4a 

aaaa 

•  ••• 

•  a  a  a 

LT 

0.050 

a  a  •  a 

05/24/89 

aaaa 

aaaa 

•  ••4 

a  a  a  a 

a  a  a  a 

aaaa 

a  a  a  a 

LT 

0.050 

aaaa 

05/31/89 

aaaa 

aaaa 

•  444 

aaaa 

•  aaa 

a  a  a  a 

aaaa 

LT 

0.050 

a  a  a  a 

06/07/89 

aaaa 

aaaa 

.444 

aaaa 

•  •aa 

a  a  a  a 

a  4  a  a 

LT 

0.050 

aaaa 

06/14/89 

aaaa 

aaaa 

•  a  4  4 

aaa. 

•  ••• 

aaaa 

aaaa 

LT 

0.050 

aaaa 

06/21/89 

LT  0a76O 

LT  OaTBO 

LT  1.700 

LT  0.730 

LT  0,760 

LT  1-100 

LT  1.320 

LT 

0.050 

LT 

2.350 

06/28/89 

aaaa 

aaaa 

aaaa 

•  4.4 

aaaa 

•  aaa 

•  aaa 

LT 

0.050 

a  a  a  a 

07/05/89 

aaaa 

aaaa 

aaaa 

aaa. 

•  ••• 

aaa. 

aaaa 

LT 

0.050 

a  a  a  a 

07/12/89 

aaaa 

aaaa 

aaaa 

aaaa 

aaaa 

a  a  a  a 

•  aaa 

LT 

0.050 

a  a  a  a 

07/19/89 

aaaa 

aaaa 

aaaa 

a  a  a  a 

•  aaa 

aaaa 

•  aaa 

LT 

0.050 

aaa. 

07/26/89 

aaaa 

aaaa 

•  aaa 

a  a  a  a 

aaaa 

aaaa 

a  a  a  a 

LT 

0.050 

aaaa 

08/02/89 

aaaa 

aaaa 

aaaa 

a  a  a  a 

aaaa 

aaaa 

•  aaa 

LT 

0.050 

aaaa 

08/09/89 

aaaa 

aaaa 

•  ••a 

aaaa 

aaaa 

a  a  a  a 

•  aaa 

.... 

aaa. 

08/16/S9 

aaaa 

aaaa 

a  a  a  a 

aaa. 

aaaa 

•  ••• 

a  .  a  a 

LT 

0.050 

•  a  a  a 

08/23/89 

aaaa 

aaaa 

•  a  a  a 

aaa. 

•  444 

a  a  a  a 

•  ••• 

LT 

0.050 

a  a  a  a 

08/30/39 

aaaa 

aaaa 

a  a  a  a 

aaa. 

•  ••a 

•  ••• 

a  a  a  a 

LT 

0.050 

.... 

09/06/89 

•  a  a  a 

aaaa 

aaaa 

•  ••a 

•  ••• 

aaaa 

aaaa 

LT 

0.050 

aaaa 

09/13/39 

•  a  a  a 

aaaa 

•  aaa 

aaaa 

a  a  a  a 

aaaa 

•  aaa 

LT 

0.050 

.... 

09/23/39 

aaaa 

aaaa 

•  aaa 

.4.. 

aaaa 

•  a. a 

•  aaa 

LT 

0.050 

a  a  a  a 

09/27/89 

aaaa 

aaaa 

aaaa 

•  aaa 

a  ••  a 

aaaa 

•  aaa 

LT 

o.rjo 

a  a  a  a 

LT  •  t*3S  THAM  Th«  FoUoaiPS  CooMfitrttion  _ IMOICAHS  THAT  AKALTSIS  WAS  MT  WiRFCaMED 

u»/l  -  mCRflCMH  nt  LITES  P*/!  •  UtlLICRW  PE«  LITE* 


KKT»asT'£ism^  TtCATTissr  mist  -  tmi3m  m  ri  & 


SMVU 

ATI 

'  KS7B 

•T2 

CM 

caA 

003  . 

OLOatM 

069 

‘  BAra 

U|/l 

ua/i 

U8/t 

ui/l 

ug/t 

ug/l 

ut/t 

ua/i 

ioy«/a 

«  •  •  • 

•  •4* 

•  444 

4444 

4  ••• 

330 

4  44  4 

10/13/« 

•  •  •  • 

•  444 

4444- 

•  444 

•  4  4  4 

4  4  44 

4  444 

10/3t>/« 

•  ••« 

•  •  •  • 

4444 

4444 

4444 

4444 

•  44  • 

310 

44  4  4 

\anrm 

•  •  •« 

4444 

4444 

4444 

4444 

4  4  4  4 

330 

4  4  4  4 

vmm 

•  •  •  • 

•  •  «  • 

4444 

4444 

4444 

444  4 

290 

4  444 

11/10/88 

«  •  •  « 

•  •  •  • 

4444 

4444 

4444 

44  44 

330 

4  4  4  4 

11/17/88 

•  ■  •  « 

•  ••« 

4444 

4444 

4444 

4444 

4  44  4 

320 

44  4  4 

11/2A/38 

•  •  •  • 

•  •  •  • 

4  4  44 

4444 

4444 

•  444 

4  4  4  4 

4  4  4  4 

4  4  4  4 

12/01/88 

•  •  •« 

44  4  4 

4444 

44  4  4 

4  4  4  4 

310 

•  4  4  4 

12/08/88 

«  •  •  • 

4444 

4444 

44  4  4 

4  4  4  4 

310 

4  4  4  4 

12/1S/88 

•  «  •  « 

4  444 

4  444 

280 

•  4  4  4 

12m.'88 

•  •  9  • 

4  44  4 

4444 

4  44  4 

2A1 

12/29/M 

•  •  •  • 

•  •  •• 

4444 

4  4  44 

4444 

4  4  4  4 

4444 

OI/Ot/89 

•  «  •  • 

4444 

44  4  4 

44  44 

m 

01/11/89 

•  «  ■  • 

•  «  •  « 

4444 

44  44 

4  4  4  4 

250 

01/1C/89 

LT  4.030 

«  •  •  • 

IT  3.000 

LT  1.050 

LT  0.990 

LT  7.400 

21.850 

257 

LT  0.048 

01/23/89 

•  «  •  • 

4  444 

4444 

4  4  4  4 

444  4 

290 

02/01/89 

•  •  •  « 

4  4  44 

4444 

444  4 

4  4  4  4 

280 

02/08/89 

•  •  «  • 

4  4  4  4 

4444 

4  4  4  4 

•  4  4  4 

4  4  4  4 

2A0 

02/13/89 

•  «  •  • 

4  4  4  4 

44  4  4 

4  4  4  4 

44  4  4 

240 

•  4  • 

comm 

•  «  «  « 

4  4  4  4 

44  4  4 

44  4  4 

4  4  4  4 

•  4  4  4 

240 

4  4  4  4 

03/01/89 

•  •  «  • 

*  •  «  « 

4  444 

4444 

4  4  4  4 

•  4  4  4 

4  4  4  4 

240 

•  4  4  4 

03/08/89 

•  •  «  • 

•  «  •  • 

4  4  4  4 

44  4  4 

4444 

44  4  4 

4  4  4  4 

250 

4  4  4  4 

03/13/89 

•  •  •  « 

«  «  «  « 

4  4  4  4 

4  4  4  4 

4  4  4  4 

4444 

•  4  4  4 

240 

•  4  4  4 

03/22/89 

•  •  •  « 

«  «  •  « 

4  4  4  4 

4444 

444  4 

•  4  4  4 

4  4  4  4 

240 

4  4  4  4 

03/29/89 

«  •  •  • 

•  ••• 

4  4  4  4 

4  4  44 

•  4  4  4 

•  4  4  4 

240 

•  4  4  4 

04/01/89 

«  •  «  « 

■  «  •  4 

4444 

4  4  44 

4  44  4 

•  4  4  4 

240 

4  4  4  4 

04/12/89 

«  •  «  • 

•  «  •  • 

4  4  4  4 

444  4 

4444 

4  4  4  4 

4  4  4  4 

230 

•  4  4  4 

04/19/89 

«  «  •  • 

•  «  •  « 

4444 

4444 

44  4  4 

4  4  4  4 

4  4  4  4 

240 

4  4  4  4 

04/28/89 

•  •  •  • 

•  «  •  « 

4  4  4  4 

44  44 

44  4  4 

•  4.4 

•  4  4  4 

240 

4  4  4  4 

03/03/89 

«  •  «  • 

•  «  •  • 

444  4 

444  4 

•  4  4  4 

4  4  4  4 

•  4  4  4 

230 

•  4  4  4 

03/10/89 

«  •  «  « 

•  «  •  • 

4  4  4  4 

4444 

4  444 

44  4  4 

4  4  4  4 

280 

■  4  4  4 

03/17/89 

«  •  «  • 

•  «  «  • 

4  4  44 

4  4  4  4 

•  444 

4  4  4  4 

240 

05/24/89 

9  ■  •  • 

4  4  4  4 

4  4  4  4 

•  444 

•  4  4  4 

260 

05/31/89 

t  •  •  • 

4  4  4  4 

•  4  4  4 

•  4  4  4 

230 

08/07/89 

•  •  •  • 

44  44 

•  444 

•  4  4  4 

210 

08/14/89 

•  «  •  • 

4  4  4  4 

•  44  4 

230 

08/21/89 

LT  3.900 

LT  5.000 

LT  1.050 

LT  0.990 

LT  7.400 

47.800 

287 

LT  0.088 

08/28/89 

•  «  •  • 

444  4 

•  444 

300 

07/05/89 

•  •  «  • 

4444 

•  4  4  4 

•  •44 

•  4  4  4 

380 

07/12/89 

•  •  •  • 

•  •  •  4 

4  4  4  4 

•  4  4  4 

4  4  4  4 

290 

07/19/89 

•  •  •  • 

•  444 

•  4  4  4 

•  4  •  4 

240 

07/28/89 

•  •  «  4 

4  4  4  4 

•  444 

•  4  4  4 

270 

08/02/89 

4  4  44 

4  4  4  4 

44  4  4 

4444 

•  •44 

230 

08/09/89 

•  ••• 

4  4  4  4 

444  4 

4  4  4  4 

444. 

280 

08/18/89 

4  4  4  4 

4  4  4  4 

44  4  4 

•  4  4  4 

220 

08/23/89 

4444 

4444 

•  444 

190 

08/30/89 

•  ••• 

4  4  4  4 

4  4  4  4 

444  4 

290 

09/08/89 

•  •  •  • 

4  4  44 

•  •4« 

270 

09/13/89 

•  •  •  • 

44  .4 

4  4  4  4 

•  444 

280 

09/20/89 

•  •  «  • 

4  4  4  4 

4444 

4  4  4  4 

•  4  4  4 

•  444 

280 

09/27/89 

4  4  4  4 

4444 

4444 

4  4  4  4 

•  4  4  4 

4  4  4  4 

310 

IT  •  LJS3  TSM»  TTmi  Tal  levins  Cor>e*ntr*t i on 

uB/t  •  Nicassaw  wa  uite* 
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wtTHUiST  MUNOMr  noATiciir  njwT  •  mriuiiiT  km  rr  n 


MVtl 

OATI 

aC6NS 

UB/l 

CtOAM 

ug/l 

cm 

uo/t 

C7MSO 

UB/t 

cmo2 

U8/1 

0IC7 

Ut/l 

ooo 

ua/t 

00  va 

U8/t 

DiMa 

ug/l 

lo/oi/sa 

•  •  •  • 

•  •  a  « 

LT 

5.690 

LT  11.300 

LT 

7.460 

LT 

0.195 

aaaa 

3.550 

10/13/aa 

•  •  «  • 

aaaa 

LT 

5.690 

LT  11.500 

LT 

7.460 

LT 

0.193 

aaaa 

3.430 

10/20/88 

•  •  •  • 

aaaa 

LT 

5.690 

LT  11.300 

LT 

7.460 

aaaa 

LT 

3.000 

aaaa 

10/Z7/88 

aaaa 

LT 

5.690 

LT  11.500 

LT 

7.460 

LT 

0.195 

LT 

5.000 

3.660 

11/03/88 

aaaa 

LT 

5.690 

LT  11.300 

LT 

7.460 

LT 

0.193 

LT 

3.000 

3.660 

11/10/88 

•  •  a  • 

aaaa 

LT 

5.690 

LT  11.500 

LT 

7.460 

LT 

0.195 

IT 

s.ooo 

4.570 

11/17/88 

a  «  a  a 

aaaa 

LT 

5.690 

LT  11.300 

LT 

7.460 

LT 

0.195 

IV 

3.000 

aaaa 

4.610 

11/24/88 

a  a  a  a 

aaaa 

a  «  a  a 

•  •  •  « 

.... 

a  a  a  a 

aaaa 

•  aaa 

a  a  a  a 

12/01/88 

a  a  a  a 

aaaa 

LT 

5.690 

LT  11.300 

LI 

7.460 

LT 

0.195 

LT 

5.000 

a  a  a  a 

3.620 

12/08/88 

a  a  a  a 

aaaa 

IT 

5.690 

LT  11.500 

LT 

7.460 

LT 

C.195 

LT 

S.OOO 

4.140 

12/1S/8S 

a  a  a  a 

aaaa 

LT 

5.690 

LT  11.500 

IT 

7.460 

LT 

0.195 

LT 

5.000 

a  a  a  a 

3.350 

12/22/88 

a  a  a  a  ' 

aaaa 

LT 

5.690 

LT  11.300 

LT 

7.460 

LT 

0.195 

LT 

S.OOO 

aaaa 

3.260 

12/29'88 

a  a  a  a 

aaaa 

•  •  a  a 

•  •a  a 

aaaa 

.... 

aaaa 

a  a  a  a 

•  •  a  a 

01/04/89 

a  a  a  a 

aaaa 

LT 

5.690 

LT  11.500 

LT 

7.460 

LT 

0.195 

IT 

S.OOO 

aaaa 

4.360 

01/11/8V 

a  a  a  a 

aaaa 

LT 

5.690 

LT  11.500 

LT 

7.460 

LT 

0.195 

LT 

5.000 

aaaa 

3.040 

01/18/89 

LT  0.820 

LT  0,099 

LT 

5.690 

LT  11.300 

LT 

7.460 

LT 

0.193 

LT 

5.000 

LT  0.384 

3.160 

01/23/89 

a  a  a  a 

aaaa 

LT 

5.690 

LT  11.500 

LT 

7.460 

LT 

0.195 
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LT 

0.195 

LT 

3.00C 

9  9  9  9 

4.410 

•  «  •  • 

••  • « 

IT 

3.690 

LT  11.500 

LT 

7.460 

LT 

0.195 

LT 

5.000 

9  9  9  9 

3.990 

?1/  Afi* 

•  «  •  • 

•  9  •  • 

IT 

3.690 

LT  11.300 

LT 

7.460 

LT 

0.195 

IT 

5.000 

3.180 

•  •  •  • 

LT 

3.690 

LT  11.500 

LT 

7.460 

LT 

0.195 

LT 

5.000 

3.590 

u/y>i  t 

•  •  •  • 

9  •  •  « 

.... 

.... 

•  •  •  • 

.... 

.••• 

9  9  9  9 

>-».«> V  2 

9  •  •  • 

LT 

3.690 

LT  11.500 

LT 

7.460 

LT 

0.195 

LT 

5.000 

4.490 

la/ofA'i 

•  •  •  • 

•  •  •  « 

LT 

3.690 

LT  11.300 

LT 

7.460 

IT 

0.195 

LT 

5.000 

4.39C 

•  •  •  • 

9  9  9  9 

LT 

3.690 

LT  11.300 

LT 

7.460 

LT 

0.195 

LT 

5.000 

4.610 

V/ZP/X 

•  «  •  • 

9  9  9  9 

LT 

3.690 

LT  11.500 

LT 

7.460 

LT 

0.195 

LT 

5.000 

9  9  9  9 

4.490 

ia/29.'^3 

9  9  9  9 

.... 

•  «  •  • 

.... 

.... 

.... 

9  9  9  9 

•  9  9  9 

m/oi/w 

LT 

3.690 

LT  11.300 

LT 

7.460 

LT 

0.195 

LT 

3.000 

9  9  9  9 

5.240 

Ji/ive? 

•  ••• 

LT 

3.690 

LT  11.300 

LT 

7.460 

LT 

0.195 

LT 

5.000 

4.590 

awiSi'W 

U  0.B20 

IT  0.095 

LT 

3.690 

IT  11.500 

LT 

7.460 

IT 

0.195 

LT 

5.000 

LT  0.384 

3,770 

hfss.-w 

•  ••• 

9  9  9  9 

LT 

3.690 

IT  11.500 

LT 

7.460 

LT 

0.195 

LT 

5.000 

4.510 

OJ.IFI.'W 

• « ■  • 

9  9  9  9 

LT 

3.690 

LT  11.500 

LT 

7.460 

LT 

0.195 

LT 

5.000 

9  9  9  9 

4.820 

C2/28/F9 

•  •  •  • 

•  9  9  9 

LT 

3.690 

LT  11.500 

LT 

7.460 

LT 

0.195 

LT 

5.000 

9  9  9  9 

3.470 

ttl;- 15/89 

•  9  9  9 

LT 

3.690 

LT  11.300 

LT 

7.440 

LT 

0.195 

LT 

5,000 

9  9  9  9 

3.740 

0V/2/S9 

• « •  • 

LT 

3.690 

LT  11.500 

LT 

7.460 

LT 

0.195 

LT 

5.000 

9  9  9  9 

2.760 

t../(li;;n9 

« • « « 

9  9  9  9 

9  9  9  9 

9  •  9  « 

.... 

•  •99 

LT 

5.000 

9  9  9  9 

3.350 

33/0f.'W 

9  •  •  • 

9  9  9  9 

LT 

3.690 

LT  11.300 

LT 

7.460 

LT 

0.195 

LT 

5.000 

9  9  9  9 

3.650 

C’/TS/W 

•  •  «  « 

9  9  9  9 

LT 

3.690 

LT  11.300 

LT 

7.460 

LT 

0,195 

LT 

5.000 

9  9  9  9 

4.360 

9  9  9  9 

LT 

3.690 

LT  11.500 

LT 

7.460 

LT 

0.195 

9  9  •  9 

9  9  9  9 

3.850 

C3/29/89 

•  «  «  • 

9  9  9  9 

LT 

3.690 

LT  11.500 

LT 

7.440 

LT 

0.195 

LT 

5.000 

9  9  9  9 

3.660 

04/05/M 

•  «  •  • 

9  9  9  9 

LT 

5.690 

LT  11.500 

LT 

7.460 

LT 

0.195 

LT 

5.000 

9  9  9  9 

2.190 

04/12/M 

«  •  «  • 

LT 

5.690 

LT  11.500 

LT 

7.460 

LT 

0.195 

LT 

5.000 

5.900 

04/19/M 

•  •  •  « 

IT 

3.690 

LT  11.500 

LT 

7.460 

LT 

0.195 

LT 

3.000 

3.770 

Oi/26/89 

•  •  •  • 

•  9  9  9 

LT 

3.690 

LT  11.300 

LT 

7.460 

LT 

0.195 

LT 

5.000 

•  9  9  9 

3.470 

05/03/M 

6  •  «  • 

9  9  9  9 

LT 

3.690 

LT  11.500 

LT 

7.460 

LT 

0.195 

LT 

5.000 

9  9  9  9 

3.240 

05/10/M 

•  «  «  • 

9  9  9  9 

LT 

5.690 

IT  11.500 

LT 

7.460 

LT 

0.195 

LT 

5.000 

9  9  9  9 

3.970 

05/17/M 

•  •  9  • 

9  9  9  9 

LT 

5.690 

LT  11.300 

LT 

7.460 

LT 

0.195 

LT 

5.000 

9  9  9  9 

3.360 

03/24/M 

•  9  9  9 

LT 

3.690 

LT  11.500 

LT 

7.460 

LT 

0,195 

LT 

5.000 

4.450 

05 /31/M 

•  9  •  • 

9  9  9  9 

LT 

3.690 

LT  11.500 

LT 

7.460 

LT 

0.195 

LT 

5.000 

4.630 

Od/07/M 

9  9  9  9 

.... 

.... 

.... 

LT 

0.195 

LT 

5.000 

4.460 

06/14/M 

LT 

3.690 

LT  11.500 

LT 

7.460 

LT 

0.195 

LT 

5.000 

4.200 

06/21 /M 

ir  0.B20 

LT  0,095 

LT 

5.690 

LT  11.500 

LT 

7.460 

LT 

0.195 

LT 

5.000 

3.710 

06/23/M 

•  999 

LT 

5.690 

LT  11,500 

LT 

7.460 

LI 

0.195 

LT 

5.000 

5,740 

or /05/M 

•  999 

LT 

5.690 

LT  11. 3(50 

IT 

7.460 

LT 

0.195 

LT 

5.080 

5.090 

07/12/M 

LT 

5.690 

LT  11.500 

LT 

7.460 

LT 

0.195 

LT 

5.000 

5.390 

07/ 19/M 

•  •99 

IT 

5.690 

LT  11.500 

LT 

7.460 

L.’ 

0.195 

LT 

5.000 

830 

VT/t&m 

•  ••9 

•  9  9  9 

LT 

5.490 

LT  11.500 

LI 

7.460 

LT 

0.195 

LT 

3.000 

4.310 

Viltt3J1l9 

9  9  9  9 

9  9  9  9 

LT 

5.490 

LT  11.500 

LT 

7.460 

LT 

0.195 

LT 

5.000 

2.550 

08/09/M 

•  9  9  9 

LT 

5.690 

LT  11.500, 

LT 

7.460 

LT 

0.195 

LT 

5.000 

3.930 

08/14/M 

LT 

5.490 

LT  11.500 

LT 

7.460 

LT 

0.195 

LT 

5.000 

3.840 

08/23/M 

LT 

5.690 

LT  11.300 

LT 

7.460 

LT 

0.195 

LT 

5.000 

3.890 

C8/30/M 

•  9  9  9 

9  9  9  9 

LT 

5.690 

LT  11.500 

LT 

7.460 

LT 

0.195 

LT 

5.«») 

4.360 

09/O4/M 

LT 

5.490 

LT  11.300 

LT 

7.460 

LT 

0.195 

LT 

5.000 

4.150 

09/r3/M 

LT 

3.490 

LT  11.300 

LT 

7.460 

LT 

0.195 

LT 

5.000 

3.910 

C9/2t3/M 

•  9  9  9 

LT 

3.690 

LT  11.500 

LT 

7.460 

LT 

0.195 

•  9  9  9 

9  9  9  9 

3.160 

WrZT/tf} 

•  999 

9  9  9  9 

LT 

5.490 

LT  11.300 

LT 

7.460 

LT 

0,195 

LT 

5.000 

•  9  9  « 

9  9  9  9 
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IMPU 

OITH 

OLOia 

0«< 

EMOM 

ETC6MS 

FUXXISC 

ISOOI 

MECOMS 

MITHN 

BATE 

Ug/l 

ug/l 

ue/i 

UO/I 

ug/l 

•O/l 

UO/I 

ug/t 

ug/l 

1O/0A/8S 

IT 

1.340 

LT 

o.oso 

.... 

LT 

O.OSO 

«  •  •  • 

2.550 

IT 

0.051 

10/13/88 

IT 

1.340 

LT 

o.oso 

•  ••• 

LT 

O.OSO 

•  •  •  • 

•  ••• 

LT 

0.051 

•  •  •  • 

•  •  •  • 

10/20/88 

LT 

1.340 

«••• 

•  ••• 

«  •  •  • 

•  ••  • 

2.300 

•  •  •  • 

•  •  •  • 

*  •  •  « 

10/27/ffil 

IT 

1.349 

LT 

0.050 

•  ••• 

LT 

O.OSO 

•  •  •  • 

2.800 

IT 

0.051 

*•  •  • 

•  •  •  • 

11/03/88 

LT 

1.340 

LT 

0.050 

«••• 

LT 

0.059 

«  •  •  • 

2.480 

LT 

0.051 

«  •  •  • 

•  «  •  • 

11/10/88 

IT 

1.349 

LT 

O.OSO 

LT 

o.ao 

•  •  •  • 

2.530 

IT 

0.051 

•  •  •  • 

•  •  •  « 

ii/ir/w 

LT 

1J49 

LT 

0.050 

•  ••• 

LT 

0.050 

•  •  •  • 

2.^ 

LT 

0.051 

11/24/88 

•  •  •  « 

•  ••• 

•  •  •  • 

•  ••• 

•  ••• 

•  ••• 

12/01/88 

LT 

1.349 

LT 

O.OSO 

•  ••• 

LT 

o.oso 

•  ••• 

2.880 

LT 

0.051 

12/08/83 

LT 

1.340 

LT 

0.050 

•  ••« 

LT 

o.oso 

•  ••« 

2.720 

LT 

0.051 

•  •  •  • 

12/19/88 

LT 

1.349 

LT 

O.OSO 

•  ••• 

LT 

o.oso 

2.480 

LT 

0.051 

•  ••• 

•  •  •  • 

12/22/83 

LT 

1.349 

LT 

o.oso 

•  ••• 

L» 

0.050 

•  ••• 

2.310 

IT 

0.051 

•  •  •  • 

•  >  •  • 

12/29/88 

•  «  *  • 

«  «  •  • 

•  «  •  • 

•  ••• 

•  ••• 

4  •  •  • 

01/04/89 

LT 

1.340 

LT 

0.050 

•  «  •  • 

LT 

o.oso 

2J20 

IT 

0.051 

•  •  •  • 

•  •  •  • 

01/11/89 

LT 

1.340 

LT 

0.050 

•  •  •  • 

LT 

o.oso 

2.380 

LT 

0.051 

•  •  •  • 

•  ■  •  • 

01 /18m 

LT 

1.349 

LT 

0.050 

LT  0.550 

LT 

o.oso 

LT  1.370 

2.185 

LT 

0.051 

LT  1,470 

90,000 

01/23/89 

LT 

1.349 

LT 

0.050 

«  «  «  « 

LT 

0.C50 

•  ••• 

2.210 

LT 

0.051 

•  •  •  • 

•  •  •  • 

02/01/89 

LT 

1.340 

LT 

O.OSO 

«  •  •  • 

LT 

0.050 

•  •  •  • 

2.280 

LT 

0.051 

•  •  •  • 

02/08m 

LT 

1.340 

LT 

0.050 

•  ••« 

IT 

o.oso 

2.050 

LI 

0.051 

•  ••• 

•  ••• 

02/19/89 

LT 

1.349 

LI 

0.050 

•  ••• 

LT 

0.050 

2.200 

LT 

0.051 

•  •  «  • 

•  •  •  ■ 

02/22m 

LT 

1.340 

2.090 

■  ••• 

•  •  ■  • 

03/01/89 

•  •  •  • 

LT 

0.050 

•  ••« 

LT 

0.050 

2.090 

LT 

0.051 

•  •  •  • 

•  •  •  « 

03/08/89 

LT 

1.340 

LT 

0.053 

LT 

O.OSO 

•  •  •  • 

2.190 

LT 

0.051 

•  »  •  • 

«  •  •  • 

03/19/89 

LT 

1.340 

LT 

O.OSO 

•  ••• 

LT 

0.(»0 

1.970 

IT 

0.051 

•  •  •  « 

03/22/89 

LT 

1.340 

LT 

0.050 

•  ••• 

LT 

0.050 

•  •  •  • 

1.930 

LT 

0.051 

•  •  •  » 

•  *  •  • 

03/29/89 

LT 

1.340 

LT 

0.059 

LI 

0.050 

1.910 

LT 

0.051 

•  •  •  • 

i  •  •  • 

04/09/89 

LT 

1.349 

LT 

0.050 

•  ••• 

LT 

O.OSO 

1.910 

LT 

0.051 

•  •  •  • 

04/12/89 

LT 

1.349 

LT 

0.550 

«  •  •  « 

LT 

0.050 

1.840 

LT 

0,051 

•  •  •  • 

04/19/89 

IT 

1.349 

LT 

0.050 

•  •  •  • 

LI 

O.OSO 

1.790 

IT 

0.051 

•  •  •  • 

•  •  •• 

04/28/89 

LT 

1.349 

0.192 

•  •  •  * 

LT 

0.050 

1.910 

IT 

0.051 

•  •  •  • 

•  •  •  • 

09/03/89 

LT 

1.349 

LT 

0.050 

IT 

0.050 

1.700 

LT 

0.051 

•  •  •  • 

•  •  «  • 

09/10/89 

LT 

1.349 

LI 

0.050 

•  ••« 

IT 

0.050 

2.030 

LT 

0.051 

•  •  •  • 

09/17/89 

IT 

1.349 

LT 

0.050 

•  ••• 

LT 

0.050 

i.no 

IT 

0.051 

•  •  •  • 

■  •  •  • 

(3/24/89 

LT 

1.349 

LT 

0.050 

•  ••• 

LT 

0.050 

•  ••• 

1.M0 

LT 

0.051 

■  •  •  • 

•  •  •  • 

09/31/89 

LI 

1.349 

LT 

0.050 

•  «  «  • 

LT 

0.050 

1.570 

LT 

0.051 

»  •  •  • 

•  •  •  . 

08/07/89 

•  ••• 

LT 

0.050 

•  ••« 

LT 

0.050 

•  ••• 

1.390 

LT 

0.051 

•  a  •  . 

08/14/89 

LT 

1.340 

IT 

0.050 

LT 

0.050 

•  •  •  • 

1.430 

LT 

0.051 

•  •  •  • 

a  a  a  a 

08/21/89 

LT 

1.349 

LT 

0.050 

LT  0.429 

LT 

0.050 

LT  1.370 

2.055 

LI 

0.0S1 

LI  1.470 

a  a  a  a 

08/28/89 

LT 

1.349 

LT 

0.050 

«••• 

LT 

0.050 

•  ••• 

2.250 

LT 

0.051 

a  a  a  a 

07/03/W 

LT 

1.349 

LT 

0.050 

•  ••« 

LT 

0.050 

•  ••• 

2.430 

LT 

0.051 

•  •  •  • 

a  a  a  a 

07/12/89 

LT 

1.349 

LT 

0.050 

LT 

0.050 

•  ••• 

2.120 

LT 

0.051 

a  a  a  a 

07/19/89 

LT 

1.340 

LT 

0.050 

•  ••• 

LT 

0.050 

2.140 

LT 

0.051 

a  a  a  a 

07/28/89 

LT 

1.340 

IT 

0,050 

LT 

0.050 

•  «  •  • 

2.100 

LT 

0.051 

a  a  a  a 

09/02/89 

LT 

1.340 

LT 

0.050 

«••• 

LT 

0.050 

•  •  «  • 

2.190 

IT 

0.051 

a  a  a  a 

Ca/09/89 

IT 

1.340 

LT 

0.050 

•  ••• 

LT 

0.050 

•  «  •  • 

2.110 

LT 

0.051 

a  a  a  a 

(»/18/39 

LT 

1.340 

0.098 

•  ••• 

LT 

0.050 

•  ••• 

2.140 

LT 

0.051 

•  •  •  • 

a  a  a  a 

08/23/39 

LT 

1.340 

0.055 

•  ••• 

LT 

0.050 

•  «  «  « 

2.040 

LT 

0.051 

•  •  •  • 

a  a  a  a 

(33/33/89 

LT 

1.310 

0.062 

»••• 

LT 

0.050 

«  «  •  • 

2.030 

LT 

0.051 

•  •  •  • 

a  a  a  a 

09/06/89 

LT 

1.340 

LT 

0.050 

«••• 

LT 

0,050 

•  «  •  « 

1.700 

LT 

0.051 

>  •  •  ■ 

a  a  a  a 

09/13/89 

LT 

1.340 

LT 

0.550 

«  •  •  • 

LT 

0,050 

•  •  •  « 

2.150 

LT 

0.051 

•  «  •  ■ 

a  a  a  a 

09/20/89 

LT 

1.340 

LT 

0.050 

•  •  •  • 

LT 

0.050 

2.030 

LT 

0.051 

•  •  •  • 

a  a  a  a 

09/27/89 

LT 

1.340 

LT 

0.050 

.... 

LT 

0.050 

.... 

2.370 

LT 

0.051 

.... 

.... 

IT  • 

LESI 

T!t*ll  Th'Si  Faltmlng  Conc«ntr»t1on 

IMOICATES  THAT 

ANALTSIS 

UAS 

TOT  Pf«r0*«60 

UQ/l 

■  NIOKSa/M 

7TS 

LITS* 

)••/( 

■  NILLICfAM  FEF 

LITE* 

aa’TKjEjT  «j»«t  •  i^fusar  res  rr  89 


t»9U 

I3C6T 

mu 

PF8S8' 

MTMS 

98* 

ajKHA 

Tom 

TIOI 

XTLSa 

MTX 

U8/I 

us/t 

UB/t 

ui/t 

■•/t 

U8/1 

ua/i 

ut/t 

ug/t 

to/8i/as 

IT 

2.»0 

•  •  •  • 

•  ••• 

4  4  «  4 

44  4  4 

LT 

0.960 

4  4  4  4 

10/13/88 

IT 

2.388 

•  ••• 

•  ••* 

4  •  •  • 

44  «• 

LT 

0.560 

4  4  4  4 

10/20/tt 

LI 

2.580 

•  •  •« 

•  •  •• 

•  ••• 

•  •  •  4 

•  •  4  • 

4  4  4  4 

4  4  4  4 

10/27/88 

IT 

2^88 

•  •  •  « 

•  ••  • 

4  •  «  • 

•  •  4  « 

•  •44 

4  •  4  • 

LT 

0.960 

•  4.4 

11/03/88 

IT 

2.388 

•  •  •  • 

•  ••• 

4«*4 

•  ••  • 

4  4  4  4 

4  4  4  4 

LT 

0.960 

•  ••• 

11/10/» 

LT 

2.388 

•  •  •  • 

•  ••  * 

•  •4« 

•  •4  4 

4  4  4  4 

4  •  •  • 

LT 

0.560 

11/17/88 

LT 

2.388 

•  ••• 

*•44 

4  4  4  4 

4  •  •  4 

LT 

0.560 

.... 

11/2«/SS 

•  ••• 

*••• 

4«*« 

4  4  4  4 

4  4  4  4 

4  4  4  4 

.... 

12/01/88 

IT 

2.388 

•  •  •  • 

4  4  4  4 

•  •4  4 

4  4  4  4 

4  4  4  4 

LT 

0.960 

.... 

12/08/88 

LT 

2.380 

•  44  4 

4  4  4  4 

4  4  4  4 

.... 

LT 

0.960 

.... 

12/19/88 

LT 

2.380 

•  •  *  • 

4  4  4  4 

4  4  4  4 

.... 

4  4  4  4 

LT 

0.560 

.... 

12/22/88 

LT 

2.380 

«  •  •  « 

4  4  4  4 

44  4  4 

LT 

0.360 

.... 

12/29/88 

•  ••« 

•  «  •  ♦ 

4  4  4  4 

4  4  4  4 

4  4  4  4 

44.4 

.... 

oi/tM/ao 

LT 

2.380 

•  ••« 

44  4  4 

4  4  4  4 

4  4  4  4 

LT 

0.560 

.... 

01/11/89 

LT 

2.380 

4. 4  4 

4  4  4  4 

4  4  4  4 

4  4  4  4 

LT 

0.960 

.... 

01/18/89 

LT 

2.380 

LT  0.094 

LT  0.049 

LT  0.6*7 

130 

LT  0.769 

4  4  4  4 

LT 

0.560 

LT  1.360 

01/25/89 

LT 

2.380 

•  444 

4  4  4  4 

4  4  4  4 

LT 

0.S6O 

.... 

02/01/89 

LT 

2.380 

4.44 

4  4  4  4 

LT 

0.960 

.... 

02/08/89 

LI 

2.380 

4  4  4  4 

4  4  4  4 

.... 

4  4  4  4 

LT 

0.960 

.... 

02/13/89 

LT 

2.380 

4  4  4  4 

4  4  4  4 

4a44 

4  4  4  4 

4  4  4  4 

LT 

0.560 

•••■ 

02/22/89 

LT 

2.380 

4  4  4  4 

4  4  4  4 

.... 

4  4  4  4 

4  4  4  4 

LT 

0.560 

.... 

03/01/89 

•  «  •  • 

•  •  •  « 

4  4  4  « 

4  4  4  4 

4  4  4  4 

4  4  4  4 

LT 

0.560 

4  4  4  4 

03/08/89 

LT 

2.380 

•  •  «  • 

4  4  4  4 

4  4  4  4 

4  4  4  4 

4  4  4  4 

LT 

0.560 

•  4  4  4 

03/19/89 

LT 

2.380 

*  •  •  • 

44  4  4 

4  4  4  4 

4  4  4  4 

4  4  4  4 

4  4  4  4 

LT 

0.560 

4  4  4  4 

a3/22,'89 

LT 

2.380 

•  «  •  • 

4  4  4  4 

4  4  4  4 

4  4  4  4 

4  4  4  4 

4  4  4  4 

LT 

0.560 

4  4  4  4 

03/29/89 

LT 

2.388 

•  «  4  « 

4444 

4  4  4  4 

4  4  4  4 

4  4  4  4 

LT 

0.560 

4  4  4  4 

04/03/89 

LT 

2.388 

4  «  •  • 

4  4  4  4 

4  4  4  4 

.... 

LT 

0.560 

4  4  4  4 

04/12/89 

LI 

2.380 

«  •  «  • 

4  4  4  4 

44  4  4 

.•4. 

4  4  4  4 

•  4  4  4 

LT 

0.560 

4  4  4  4 

04/19/89 

LT 

2.380 

•  «  «  • 

4  4  4  4 

4  4  4  4 

4  4  4  4 

4  4  4  4 

4  4  4  4 

LT 

0.560 

•  4  4  4 

04/26/89 

LT 

2.380 

4  4  4  4 

4  4  4  4 

4  4  4  4 

4  4  4  4 

4  4  4  4 

LT 

0.560 

•  4  4  4 

09/03/89 

LT 

2.380 

.•44 

4  4  4  4 

•  4  4  4 

•  4  4  4 

4  4  4  4 

LT 

0.560 

•  4  4  4 

09/10/89 

LT 

2.380 

4444 

4  4  4  4 

4  4  4  4 

4  4  4  4 

LT 

0.560 

4  4  4  4 

09/17/89 

LT 

2.380 

•  •44 

4  4  4  4 

4  4  4  4 

4  4  4  4 

LT 

0.560 

•  4  4  4 

09/24/89 

LT 

2.388 

•  4  4  4 

4  4  4  4 

4  4  4  4 

4  4  4  4 

.... 

.... 

09/31/89 

LT 

2.380 

4*44 

•  «•• 

4  4  4  4 

•  4  4  4 

.... 

IT 

0.560 

.... 

06/07/89 

•  «  •  « 

4  4  4  « 

444« 

4  4  4  4 

4  4  4  4 

4  4  4  4 

4444 

•  ••• 

06/14/89 

LT 

2.380 

4  4  4  * 

•  ••• 

.... 

4  4  4  4 

LT 

0.560 

.... 

06/21/89 

LT 

2J80 

LT  0.054 

LT  0.049 

1.660 

1*0 

4  4  4  4 

1.970 

LT 

0.560 

LT  1.360 

06/28/89 

LT 

2.380 

44*« 

4  4  4  4 

4. 4. 

LT 

0.560 

4.  •  4 

07/05/89 

IT 

2.380 

•  44* 

4  4  4  4 

•  4  4  4 

IT 

0.560 

...4 

07/12/89 

LT 

2.339 

444* 

4  4  •  4 

LT 

0.360 

.... 

07/19/89 

LT 

2.380 

•  4  4  4 

•  «  •  4 

4  4  4  4 

•  4  4  4 

.44. 

LT 

0.560 

.... 

07/26/89 

LT 

2.380 

•  444 

•  ••• 

4. 44 

«••• 

•  4  4  4 

.4.. 

LT 

0.560 

.... 

08/02/89 

LT 

2.388 

•  4  44 

•  -  4  • 

4.4. 

•  4  4  • 

4  4  4  4 

LT 

0.560 

.... 

08/09/89 

LT 

2.380 

•  «  4  ■ 

•  444 

•  4.. 

4  •  4  4 

.... 

4  4  4  4 

LT 

0.560 

.... 

08/16/89 

IT 

2.3«1 

•  44« 

•  ••• 

•  4  4  4 

.... 

LT 

0.560 

.... 

08/23/89 

LT 

2.380 

•  ••• 

.4.4 

.... 

4  4  4  4 

LT 

0.560 

•  4  •  4 

08/30/89 

LT 

2.388 

•  ••• 

4.44 

4  4  4  4 

.4.4 

■  4  4  4 

4  4  4  4 

LT 

0.560 

.... 

09/06/89 

LT 

2.380 

•  444 

44  44 

•  4  4  4 

.... 

LT 

0.560 

4  4  .  ■ 

09/13/89 

LT 

2.388 

4  4  4  4 

.444 

.... 

•  4  4  4 

LT 

0.560 

4... 

09/20/89 

LT 

2.380 

44«« 

4  4  4  4 

•  •44 

.... 

•  4  4  4 

LT 

0.560 

.... 

09/27/89 

LT 

2.380 

4  4  4  . 

•  4  4  4 

4  4  4  4 

•  ••• 

44.4 

4  4  4  4 

LT 

0.560 

...4 

IT  ■  US*  THW  Th*  foUewfnq  Conewtrstfon  ....  I«IC*Ttl  TMT  WUUSIS  UAS  XOT  K*fO»!«D 

us/t  ■  MtciocsAN  rtx  L:m  as/i  •  nillioum  Ptx  Lim 


O.P.A. 


DATACHSM 

rr  89  STATISTICAL  SOKMARY 
09/3.8/90  HORTHWSST  BOUNDARY  SYSTEM 


SITE:  PWININ 


CERTiriEO 

TOT  SAMP  %  >  REPORT  LOW  HIGH 


ANALYTE 

SAMP 

x:rl 

CRL 

MTH  MO. 

LIMIT 

(LT)  DCM 

KEAN 

VALUE 

VALUE 

lllTCB 

2 

0 

0% 

N8 

0.76 

OCL 

LT  CRL 

LT  CRL 

LT  CRL 

112TCS 

2 

0 

0% 

N8 

0.78 

DCL 

LT  CRL 

LT  CRL 

LT  CRL 

llOCE 

2 

0 

0% 

118 

1.70 

DGL 

LT  CRL 

LT  CRL 

LT  CRL 

llOCLE 

2 

0 

0« 

MS 

0.73 

DGL 

LT  CRL 

LT  CRL 

LT  CRL 

120C2 

2 

0 

0% 

N8 

0.76 

UCL 

LT  CRL 

LT  CRL 

LT  CRL 

120CLS 

2 

0 

0% 

MS 

1.10 

OCL 

LT  CRL 

LT  CRL 

LT  CRL 

130MB 

2 

0 

0« 

AV8 

1.32 

UCL 

LT  CRL 

LT  CRL 

LT  CRL 

ALORH 

47 

2 

4% 

XK8 

0.05 

UCL 

LT  CRL 

LT  CRL 

0.11 

AS 

2 

0 

0% 

AYS 

2.35 

UCL 

LT  CRL 

LT  CRL 

LT  CRL 

ATZ 

1 

0 

0% 

trail 

4.03 

UCL 

LT  CRL 

LT  CRL 

LT  CRL 

BCHPO 

X 

0 

0% 

P8 

5.90 

UCL 

LT  CRL 

LT  CRL 

LT  CRL 

BTZ 

2 

0 

0« 

AAA8 

5.00 

UCL 

LT  CRL 

LT  CRL 

LT  CRL 

C6H6 

2 

0 

0% 

AV8 

1.05 

UCL 

LT  CRL 

LT  CRL 

LT  CRL 

CCL4 

2 

0 

0% 

MS 

0.99 

UCL 

LT  CRL 

LT  CRL 

LT  CRL 

CH2CL2 

2 

0 

0% 

N8 

7.40 

UCL 

LT  CRL 

LT  CRL 

LT  CRL 

cacL3 

2 

2 

100% 

MS 

UCL 

34.73 

21.65 

47.80 

CL 

49 

49 

100% 

SHSA,  TT09 

MCL 

264.97 

190.00 

■  360.00 

CL6CP 

2 

0 

0% 

KXS 

0.05 

UCL 

LT  CRL 

LT  CRL 

LT  CRL 

CLC6H5 

2 

0 

0% 

NS 

0.82 

UCL 

LT  CRL 

LT  CRL 

LT  CRL 

CLOAM 

2 

0 

0% 

xxa 

0.10 

UCL 

LT  CRL 

LT  CRL 

LT  CRL 

CPMS 

49 

0 

0% 

AAAS 

5.69 

UCL 

LT  CRL 

LT  CRL 

LT  CRL 

CPMSO 

49 

0 

0% 

AAA8 

11.5 

UCL 

LT  CRL 

LT  CRL 

LT  CRL 

CPMS02 

49 

0 

0% 

AAAS 

7.46 

UCL 

LT  CRL 

LT  CRL 

LT  CRL 

08CP 

48 

0 

0% 

AYS 

0.20 

UCL 

LT  CRL 

LT  CRL 

LT  CRL 

DCPD 

46 

0 

0% 

P8 

5.00 

UCL 

LT  CRL 

LT  CRL 

LT  CRL 

DDVP 

1 

0 

0% 

UHll 

0.38 

UCL 

LT  CRL 

LT  CRL 

LT  CRL 

DIM? 

47 

47 

100% 

AW3A,  ATS 

UCL 

3.32 

1.97 

5.59 

DITH 

49 

0 

0% 

AAAS 

1.34 

UCL 

LT  CRL 

LT  CRL 

LT  CRL 

DLORN 

48 

46 

96% 

KXS 

0.05 

UCL 

0.39 

LT  CRL 

0.65 

DMOS 

2 

0 

0% 

AAAS 

0.55 

UCL 

LT  CRL 

LT  CRL 

LT  CRL 

OMMP 

1 

0 

0% 

ATS 

0.19 

UCL 

LT  CRL 

LT  CRL 

LT  CRL 

ENDRN 

48 

1 

2% 

KXS 

0.05 

UCL 

LT  CRL 

LT  CRL 

0.05 

ETC6H5 

2 

0 

0% 

AVS 

1.37 

DGL 

LT  CRL 

LT  CRL 

LT  CRL 

r 

49 

49 

100% 

HH8A,  TT09 

MCL 

2.13 

1.36 

2.33 

ISOOR 

48 

5 

10% 

KXS 

0.05 

UCL 

LT  CRI. 

LT  CRL 

0.09 

MEC6H5 

2 

0 

0% 

AVS 

1.47 

UCL 

LT  CRL 

LT  CRL 

LT  CRL 

MIBX 

1 

0 

0% 

PS 

4.90 

UCL 

LT  CRL 

LT  CRL 

LT  CRL 

KLTHN 

1 

0 

0% 

UHll 

0.37 

UCL 

LT  CRL 

LT  CRL 

LT  CRL 

OXAT 

49 

0 

0% 

AAAS 

2.38 

UCL 

LT  CRL 

..T  CRL 

LT  CRL 

7P00E 

2 

0 

0% 

KXS 

0.05 

UCL 

LT  CRL 

LT  CRL 

LT  CRL 

PPDCT 

2 

0 

0% 

KXS 

0.05 

UCL 

LT  CRL 

:.7  CRL 

LT  CRL 

PRTrfN 

2 

1 

50% 

UHll 

0.65 

UCL 

LT  CRL 

LT  CRL 

1.76 

S04 

2 

2 

100% 

HH8A 

MCL 

135.00 

130.00 

140.00 

SUPONA 

1 

0 

0% 

UHll 

0.79 

UCL 

LT  CRL 

LT  CRL 

LT  CRL 

TCLEE 

2 

0 

0% 

N3 

0.75 

DGL 

LT  CRL 

LT  CRL 

LT  CRL 

TRCLE 

49 

1 

2% 

MS 

0.56 

UCL 

LT  CRL 

LT  CRL 

0.67 

XYUEN 

2 

0 

0% 

AVS 

1.36 

UCL 

LT  CRL 

LT  CRL 

LT  CRL 

ZN 

2 

1 

50% 

GG3,  SS12 

18.0 

UCL 

LT  CRL 

LT  CRL 

22.95 

09/18/90 


DA£ACHZM  ' 

rt  •9  'StA?zsTiau.  sokhakz 

MORTSiaST  SOOiiSAaX  SKSrniM 


SZTZi  9W37S7 


MOLTrS 

TOT 

SAX? 

SAKP 

XSIL 

%  > 

OIL 

MTH  NO. 

CSRTirZSO 
REPORT 
LIMIT  (LT) 

OOK 

MEAN 

LOW 

VALOE 

RICH 

VALUE 

XllTCS 

2 

0 

0% 

n8 

0.76 

OCL 

LT  CRL 

LT  CRL 

LT  Cl 

112TCS 

2 

0 

0% 

88 

0.78 

ncL 

LT  CRL 

LT  CRL 

LT  CRL 

llOGX 

2 

0 

0% 

MS 

1.70 

OCL 

LT  CRL 

LT  CRL 

LT  CP';. 

llOCLS 

2 

0 

0% 

M8 

0.73 

OGL 

LT  CRL 

LT  CRL 

LT  cr 

120CS 

2 

0 

0% 

M8 

3.76 

OCL 

LT  CRL 

LT  CRL 

LT  Cl 

120CLZ 

2 

0 

0« 

N8 

1.10 

UGL 

LT  CRL 

LT  CRL 

LT  CRL 

13CMB 

2 

0 

04 

Ava 

1.32 

OGL 

LT  CRL 

LT  C?.-. 

LT  CP* 

ALOBif 

47 

3 

6% 

IOCS 

0.C5 

OGL 

LT  CRL 

CRL 

0.1 

AS 

2 

0 

04 

Aza 

2.35 

OGL 

LT  CRL 

LV  CRL 

LT  CRi. 

AXZ  ■ 

1 

0 

04 

trail 

4.03 

OCL 

LT  CP*. 

LT  CRL 

LT  CRL 

BCHTO 

1 

0 

04 

P8 

S.90 

OGL 

ir  'TX 

LT  CRL 

LT  cr 

BTZ 

2 

0 

04 

AAA8 

5.00 

OGL 

tv  CRL 

LT  CRL 

LT  CF 

C£a6 

2 

0 

04 

AV3 

l.OS 

OGL 

LT  CRL 

LT  CRL 

LT  CRL 

ecu 

2 

0 

04 

NO 

0.99 

OCL 

LT  CRL 

LT  CRL 

LT  CP’' 

CH2CL2 

2 

0 

04 

M8 

7.40 

OCL 

LT  CRL 

LT  CRL 

LT  CF 

CHCL3 

2 

2 

1004 

NO 

OGL 

21.60 

19.70 

23.5- 

CL 

49 

49 

1004 

aaSA,  TT09 

NCL 

261.53 

200.00 

350.00 

CL6Cf 

2 

0 

04 

KX8 

0.05 

OCI. 

LT  CRL 

LT  CRL 

LT  CF 

CLC6BS 

2 

0 

04 

N8 

0.82 

OGL 

LT  CRL 

LT  CRL 

LT  CF 

eXOAH 

2 

0 

04 

KXS 

0.10 

OCL 

LT  CRL 

LT  CRL 

LT  CRL 

CPMS 

48 

0 

04 

AAA8 

5.69 

OGL 

LT  CRL 

LT  CRL 

LT  CRL 

CPKSO 

48 

0 

04 

AAA8 

11.5 

OGL 

LT  CRL 

LT  CRL 

LT  CF 

CPMS02 

48 

0 

04 

AAA8 

7.46 

OGL 

LT  CRL 

LT  CRL 

LT  CF 

DBC? 

48 

0 

04 

Aza 

0.20 

OCL 

LT  CRL 

LT  CRL 

LT  CRL 

0C70 

46 

0 

04 

P8 

5.00 

OCL 

LT  CRL 

LT  CRL 

LT  CP* 

DDVP 

1 

0 

04 

OHll 

0.38 

OGL 

LT  CRL 

LT  CRL 

LT  CF 

DIM? 

47 

47 

1004 

AHSA,  ATS 

OCL 

4.17 

2.19 

S.9y 

DITH 

48 

0 

04 

AAA8 

1.3A 

OCL 

LT  CRL 

LT  CRL 

LT  CRL 

OLORS 

48 

4 

84 

KX8 

0.05 

OGL 

LT  CRL 

LT  CRL 

0.1 

OKDS 

2 

0 

04 

AAA8 

0.55 

OCL 

LT  CRL 

LT  CRL 

LT  CF 

OMKP 

1 

0 

04 

AT3 

0.19 

OCL 

LT  CRL 

LT  CRL 

LT  CRL 

ZMORn 

48 

0 

04 

KX3 

0.05 

OCL 

LT  CRL 

LT  CRL 

LT  CP* 

STC6H5 

2 

0 

04 

AV8 

1.37 

OCL 

LT  CRL 

LT  CRL 

LT  CF 

r 

49 

49 

1004 

HH8A,  TT09 

KGL 

2.13 

1.39 

2.7- 

ZSOOR 

48 

0 

04 

KX8 

0.05 

OCL 

LT  CRL 

LT  CRL 

LT  CRT. 

MECSHS 

2 

0 

04 

AV8 

1.47 

UGL 

LT  CRL 

LT  CRL 

LT  CF 

MIBX 

1 

0 

04 

P8 

4.90 

OCL 

LT  CRL 

LT  CRL 

LT  CF 

HLTHU 

1 

0 

04 

OHll 

0.37 

OCL 

LT  CRL 

LT  CRL 

LT  CRL 

OXAT 

48 

0 

04 

AAA3 

2.38 

OCL 

LT  CRL 

LT  CRL 

LT  CRL 

PPDDE 

2 

0 

04 

XX8 

0.05 

OCL 

LT  CRL 

LT  CRL 

LT  CF 

PPDOT 

2 

0 

04 

KX3 

0.05 

OGL 

LT  CRL 

LT  CRL 

LT  CF 

PRTHN 

2 

1 

504 

trail 

0.65 

OGL 

LT  CRL 

LT  CRL 

1.66 

304 

2 

2 

1004 

aaSA 

NCL 

135.00 

130.00 

140. C* 

SOPONA 

1 

0 

04 

UHll 

0.79 

OGL 

LT  CRL 

LT  CRL 

LT  CF 

TCLirS 

2 

1 

504 

N8 

0.75 

OGL 

LT  CRL 

LT  CRL 

1.9/ 

TRCL2 

47 

0 

04 

N8 

0.56 

OGL 

LT  CRL 

LT  CRL 

LT  CRL 

rOETI 

2 

0 

04 

AV3 

1.36 

OGL 

LT  CRL 

LT  CRL 

LT  CF 

ZN 

2 

0 

04 

CG8,  SS12 

22.0,  18.0 

OCL 

LT  CRL 

LT  CRL 

LT  CF 

D.P.A. 

03/09/90 


OATACHZX 

rt  89  STATISTICAL  SOMMART 
KORTHHSST  BOUNDARY  SYSTEM 


SITE:  FWININ 


TOT  SAMP  *  > 


ANALYTE 

SAMP 

>CRL 

CAL 

MLTHN 

2 

0 

0« 

NA 

4 

4 

100% 

MIT 

2 

2 

100% 

OXAT 

S4 

0 

0% 

PB 

6 

0 

0% 

PFOOE 

4 

0 

0% 

PPCDT 

4 

0 

0% 

PRTHN 

4 

2 

S0% 

S04 

4 

4 

100% 

SUPONA 

2 

0 

0% 

TCLES 

4 

0 

0% 

TACLE 

S4 

1 

2% 

XYLEN 

4 

0 

0% 

ZM 

4 

1 

25% 

MT3 

NO. 

CSATIPIED 

REPORT 
LIMIT  (LT) 

DOM 

UHll 

0.37 

UCL 

COS, 

SS12 

UCL 

LLa 

UCL 

AAAS 

2.3a 

UCL 

Goa, 

SS12 

74.0, 

43.4 

UCL 

Kxa 

0.05 

UCL 

Kxa 

0.05 

UCL 

UHll 

0.65 

UCL 

HH3A 

MCL 

UHll 

0.79 

UCL 

MS 

0.75 

UCL 

MS 

0.56 

UCL 

AV8 

1.36 

UCL 

coa. 

SS12 

22.0, 

13.0 

UCL 

MEAN 

LOW 

VALUE 

HICH 

VALUE 

LT  CAL 

LT  CRL 

LT  CRL 

182,500.00 

999.00 

190,000 

6,650.00 

999.00 

6,900 

LT  CAL 

LT  CRL 

LT  CRL 

LT  CAL 

LT  CRL 

LT  CRL 

LT  CAL 

LT  CRL 

LT  CRL 

LT  CAL 

LT  CRL 

LT  CRL 

LT  CRL 

LT  CRL 

1.77 

135.00 

130.00 

150.00 

LT  CRL 

LT  CRL 

LT  CRL 

LT  CRL 

LT  CRL 

LT  CRL 

LT  CRL 

LT  CRL 

0.88 

LT  CRL 

LT  CRL 

LT  CRL 

LT  CRL 

LT  CRL 

23.90 

r:iP  A.'  I}!! '  J 


/ 

/ 

/ 

/ 


AMALrrx 

TOT 

SAM? 

SAM? 

XStL 

%  > 

CRL 

MTH 

NO. 

CS»T1?I2D 

R2PORT 

LIMIT  (LT) 

noM 

MEAN 

LOW 

VALUE 

HICH 

VALUE 

NLTHH 

1 

0 

0% 

UHll 

0.37 

ncL 

LT  CRL 

LT  CRL 

LT  CRL 

NA 

2 

2 

100% 

CCS, 

SS12 

DGL 

185,000.00 

999.00 

190,000 

NIT 

1 

1 

100% 

LL8 

OCL 

6,500.00 

999.00 

6,  sot 

OXAT 

so 

0 

0% 

AAAS 

2.38 

UCL 

LT  CRL 

LT  CRL 

LT  cr; 

PB 

3 

0 

0% 

CCS, 

SS12 

74.0, 

43.4 

UCL 

LT  CRL 

LT  CRL 

LT  CRL 

'  PPODS 

2 

0 

0% 

KKS 

0.05 

UCL 

LT  CRL 

LT  CRL 

LT  cr: 

PPOOT 

2 

0 

0% 

xxa 

0.05 

UCL 

LT  CRL 

LT  CRL 

LT  cr; 

PRTHN 

2 

1 

50% 

UHll 

0.65 

UCL 

LT  CRL 

LT  CRL 

l.&b 

S04 

2 

2 

100% 

HHSA 

MCI. 

135.00 

130.00 

140.00 

1  SOPONA 

1 

0 

0% 

UHll 

0.79 

UCL 

LT  CRL 

LT  CRL 

LT  cr: 

TCLSS 

2 

1 

50% 

N8 

0.75 

UCL 

LT  CRL 

LT  CRL 

1.9. 

i  TRCLZ 

49 

0 

0% 

N3 

0.56 

UCL 

LT  CRL 

LT  CRL 

LT  CRL 

[  KL2H 

2 

0 

0% 

AV8 

1.36 

UCL 

LT  CRL 

LT  CRL 

LT  CR, 

ZN 

2 

0 

0% 

CG8, 

SS12 

22.0, 

18.0 

UCL 

LT  CRL 

LT  CRL 

LT  CR 

21 


! 


/ 


\ 


ROOCT  NOUMTAIN  MSmL 

■OtTMCrr  tCUHOAar  COi<TAli«^»T\rS£ATICltT  STSTEM 
GC/NS  AMU.TT1CAL  DATA 


lAnRATQRT:  DATACHCM 
lAMRU  OATS:  06/21/39 
UMIT  OR  MCASUtC:  Ua 


AMAim  coot  MININ  PUEFER 


2.3,6*  TRiaiONOPNEWX 
2,A,S-T«ICNLOItOf>KEWX 
2,A,6*TNICX10»0PHCX9I. 

2.A>0iaiL0«0(>NEHOI. 

2,A*0llffTHtlPHEN0L 

2.A*OIHITItORHENOC 

2-OH.OROPMNOI. 

2-WTNTLPHewX 

2-NITNOMENOI. 

S'WTHTl-A-CTLaOPHEMOt. 

A-NETHYLPNENOt 

A-NITNOPHENOL 

ALONIH 

ATNAEINE 

l<EXAC)ILaiCCraOPENTAOIE»;S  (HCCPO) 

CXIOMANE 

P-CNU»OPveNYU«T“Tfl.  SULFIOE 

P-mONOPHENTLWTm  aj(./C*I0£ 

P-CNUO«OPX£NYU«TNYl.  SJtfC^C 

OlSNOHOCNLCKCPItOPANS 

OtaaOPENTAOIEME 

VAPOMA 

D1  I$CP*C»>TU«THTLPHCSPtWNATE 

OITHIANE 

01EU3NIN 

OIWTMTLRETHTIPMCSPHATE 

ENONIN 

ISOSPIN 

HAIATMION 

1,*-a(ATHIME 

PENTACXICSOPHENCL 

PXEMOt 

2.2- II3(PA«A-CMLO»a>)'ENTU)-1,1-3IMtaKeTMEHE 

2.2- 9tS(?A*A-C!ilCKa>WEm)1,1,1-TRIC>tLOEC£THA« 
PAAATMION 

SUP04A 


2S6TCP 

LT 

1.70 

LT 

1.70 

245TCP 

LT 

2.30 

LT 

2.80 

2A6TCP 

LT 

3.60 

LT 

3.60 

2ASCIP 

LT 

I.AO 

LT 

8.A0 

2ASMPH 

LT 

A.AO 

LT 

A.AO 

2A0NP 

LT 

176.00 

LT 

176.00 

2ap 

LT 

2.80 

LT 

2.80 

2MP 

LT 

3.60 

LT 

3.60 

2NP 

LT 

8.20 

LT 

8.20 

4Ct3C 

LT 

8.S0 

LT 

8.50 

AMP 

LT 

2.80 

LT 

2.80 

Amp 

LT 

96.00 

LT 

96.00 

AAONM 

LT 

13.00 

LT 

13.00 

AT2 

LT 

5.90 

LT 

5.90 

a6cp 

LT 

5A.OO 

LT 

5A.OO 

CU)AN 

LT 

37.00 

LT 

37.00 

CPM 

LT 

10.00 

LT 

10.00 

CPMSO 

LT 

15.00 

LT 

15.00 

CPW502 

LT 

5.30 

LT 

5.30 

0*CP 

LT 

12.00 

LT 

12.00 

OCPO 

LT 

5.50 

LT 

5.50 

00  VP 

LT 

8.50 

LT 

3.50 

OIMP 

l: 

21.00 

LT 

21.00 

OITN 

LT 

3.30 

LT 

3.30 

OLONN 

LT 

26.00 

LT 

26.00 

OMMP 

LT 

130.00 

LT 

130.00 

EMONN 

LT 

18.00 

LT 

18.00 

I  SOON 

LT 

7.80 

LT 

7.30 

MtTMN 

LT 

21.00 

LT 

21.00 

OXAT 

LT 

27.00 

LT 

27.00 

PCP 

LT 

9.10 

LT 

9.10 

PHENOL 

LT 

2.20 

LT 

2.20 

PPOOE 

LT 

1A.OO 

LT 

14.00 

PPOOT 

LT 

18.00 

LT 

18.00 

PPTMN 

LT 

37.00 

LT 

37.00 

SUPONA 

LT 

19.00 

LT 

19.00 

APPENDIX  C 

DEWATERING  WELL  DATA 


Cl 


D.».A 


03/20/90 


DATACEZX 

rr  89  STATISTICAL  SUXKAAT 
HORTBWZST  DCCMUAAT  Or^ATSAIL'O  HZLLS 


AMALTTKt 

aSRTITIIO  RSPOATIIfO  LIXIT  (LT)i  0.05 


MZLL 

TOT 

SAM? 

%  > 

NO. 

SAX? 

xniL 

CAL 

KTH  1 

1 

3 

0 

0% 

XX8 

2 

3 

1 

33% 

XA8 

3 

3 

2 

67% 

KAS 

4 

3 

1 

33% 

KA8 

S 

3 

1 

33% 

XAS 

6 

3 

0 

0% 

KXS 

7 

4 

0 

0% 

Kxa 

8 

3 

0 

0% 

xxa 

9 

3 

0 

0% 

Kxa 

10 

4 

0 

0% 

Kxa 

11 

3 

1 

33% 

KXS 

12 

3 

1 

32% 

KA8 

13 

4 

1 

25% 

Kxa 

14 

4 

2 

50% 

JCXS 

IS 

4 

1 

25% 

Kxa 

LOW  HIGH 


UOM 

M£AN 

VALOZ 

VALOI 

OCL 

LT 

CAL 

LT 

CAL 

LT  CAL 

OCL 

LT 

CPL 

LT 

CAL 

0.45 

OGL 

LT 

CAL 

LT 

CAL 

0.03 

CGL 

LT 

CAL 

LT 

CAL 

0.06 

OCL 

LT 

CAL 

LT 

CAL 

0.08 

OCL 

LT 

CAL 

LT 

CAL 

LT  CAL 

OCL 

LT 

CIU. 

LT 

CAL 

LT  CAL 

OCL 

LT 

CAL 

LT 

CAL 

LT  CAL 

OCL 

LT 

CAL 

LT 

CAL 

LT  CAL 

OCL 

LT 

CAL 

LT 

CAL 

LT  CAL 

OCL 

LT 

CAL 

LT 

CAL 

0.06 

OCL 

LT 

CAL 

LT 

CAL 

0.09 

OCL 

LT 

CAL 

LT 

CAL 

o.oa 

OCL 

LT 

CAL 

LT 

CAL 

0.23 

OCL 

LT 

CAL 

LT 

CAL 

0.12 

S.7.A. 


03/20/90 


BAXACaZM 

rt  i9  mrisTicai.  sumxsa 
ttoKtwnst  BocaoAit?  Dxmrmzm  wslu 


A21ALrrZ«  C&L0A20S 

CXRTlTiaO  Wtpcjcruto  LIKIT  {LT)»  0.72,  0.278 


WILL 

TOT 

SAM? 

%  > 

LOW 

HIGH 

p 

HO. 

SAM? 

X3U. 

CAL 

KTH 

IfO. 

OOM 

MZAM 

VALO* 

VALUI 

6 

1 

3 

3 

100% 

8H8A 

>:3. 

164.67 

160.00 

170.00 

p 

2 

3 

3 

100% 

BH3A 

mu 

183.33 

130.00 

190.00 

3 

3 

3 

100% 

BB3A 

mu 

263.33 

210.00 

330.00 

e| 

4 

3 

3 

100% 

BB3A, 

rro9 

mu 

230.00 

190.00 

260.00 

pi 

S 

3 

3 

100% 

UHSA, 

TT09 

mu 

243.33 

210.00 

300.00 

4 

3 

3 

100% 

BBSA, 

TTQ9 

mu 

280.00 

250.00 

300.00 

7 

3 

3 

100% 

KHBA, 

TrC9 

mu 

286.67 

270.00 

310.00 

pv 

8 

3 

3 

100% 

RKSA, 

TTOS 

mu 

306.67 

290.00 

340.00 

9 

3 

3 

100% 

HH8A, 

TT09 

mu 

263.33 

230.00 

290.00 

10 

3 

3 

100% 

HH8A, 

rro9 

mu 

276.67 

250.00 

300.00 

f.-.r 

?J '  ■> 

11 

4 

4 

100% 

HH8A, 

TT09 

mu 

367. SO 

300.00 

440.00 

N 

12 

4 

4 

100% 

HH8A, 

TT09 

mu 

322.30 

280.00 

390.00 

13 

4 

4 

100% 

GCR3A, 

T.‘09 

mu 

417.50 

290.00 

680.00 

if 

14 

S 

S 

100% 

BH8A, 

TT09 

mu 

S66.00 

430.00 

780.00 

.  15 

3 

3 

100% 

BH3A 

mu 

S86.67 

520.00 

690.00 

O.P.A 


DATACHZM 

FT  89  STATISTICAL  SUMMART 
03/20/90  HORTHVrSST  BOUND ART  DENAT2RINC  WILLS 


AMALrrS:  DBCP 

CERTirilD  REPORTING  LIMIT  {LT) :  0.195 


WILL  TOT  SAHP  %  >  tOW  HIGH 


NO. 

SAHP 

>CRL 

CRL 

MTH  NO. 

UOK 

MIAN 

VALOI 

VALUE 

1 

3 

0 

C« 

ATS 

DCL 

LT  CRL 

LT  CRL 

LT  CRL 

2 

3 

0 

04 

ATS 

UGL 

LT  CRL 

LT  CRL 

LT  CRL 

3 

2 

0 

0% 

ATS 

CCL 

LT  CRL 

LT  CRL 

LT  CRL 

4 

3 

0 

0% 

ATS 

OGL 

LT  CRL 

LT  CRL 

LT  CRL 

S 

3 

0 

0% 

ATS 

OCL 

LT  CRL 

LT  CRL 

LT  CRL 

6 

3 

0 

04 

ATS 

UGL 

LT  CRL 

LT  CRL 

LT  CRL 

7 

4 

0 

04 

ATS 

OGL 

LT  CRL 

LT  CRL 

LT  CRL 

8 

4 

0 

04 

ATS 

UGL 

LT  CRL 

LT  CRL 

LT  CRL 

9 

4 

0 

04 

ATS 

OCL 

LT  CRL 

LT  CRL 

LT  CRL 

10 

3 

0 

04 

ATS 

OCL 

LT  CRL 

LT  CRL 

LT  CRL 

11 

3 

0 

04 

ATS 

OCL 

LT  CRL 

LT  CRL 

LT  CRL 

12 

3 

0 

04 

ATS 

OCL 

LT  CRL 

LT  CRL 

LT  CRL 

13 

4 

0 

04 

ATS 

OCL 

LT  CRL 

LT  CRL 

LT  CRL 

14 

3 

0 

04 

ATS 

OGL 

LT  CRL 

LT  CRL 

LT  CRL 

19 

4 

0 

04 

ATS 

UGL 

LT  CRL 

LT  CRL 

LT  CRL 

. . I Vt iT'-- --n[,-wifi|||pi[t-rW  i|||M:t.i^ 


pgggpgggggggpgg 


D.?.A. 

03/20/90 


OATACHSM 

rr  89  STATISTICAL  SOMMAST 
■«tXa«ZST  SCOTOAAT  Or<«ATZRXNC  WZLLS 


ANALTTSj  COMS.  OACAHOSOLrOA 
CSATiriZO  RS?ORTIKC  LIMIT  (LT) :  24.65 


MSLL 

HO. 

TOT 

SAM7 

SAM? 

XUU, 

%  > 

CSL 

MTS  HO. 

UOM 

MEAH 

LOW 

VALOE 

1 

3 

0 

0« 

AAAa 

OCL 

LT  OtL 

LT  CAL 

2 

3 

0 

0% 

AAA8 

UGL 

LT  CAL 

LT  CAL 

3 

1 

0 

0% 

AAA8 

OCL 

LT  CAL 

LT  CAL 

4 

3 

0 

09 

AAAS 

OCL 

LT  CAL 

LT  CAL 

5 

3 

0 

0% 

AAA8 

tJGL 

LT  CAL 

LT  CAL 

6 

3 

0 

09 

AAA8 

OCL 

LT  LAL 

LT  CAL 

7 

4 

0 

09 

AAAS 

OCL 

l:  cal 

LT  CAL 

8 

4 

0 

09 

AAAS 

OCL 

LT  CAL 

LT  CAL 

9 

4 

0 

09 

AAAS 

OCL 

LT  CAL 

LT  CAL 

10 

3 

0 

09 

AAAS 

OCL 

LT  CAL 

LT  CAL 

il 

4 

0 

09 

AAAS 

OCL 

LT  CAL 

IT  CAL 

12 

4 

0 

09 

AAAS 

OCL 

LT  CAL 

LT  CAL 

13 

4 

0 

09 

AAAS 

OCL 

LT  CAL 

LT  CAL 

14 

4 

0 

09 

AAAS 

OCL 

LT  CAL 

LT  CAL 

15 

4 

0 

09 

AAAS 

OCL 

LT  CAL 

LT  CAL 

HIGH 

VALUE 


LT 

LT 

LT 

LT 

LT 

LT 

LT 

LT 

LT 

LT 

LT 

LT 

LT 

LT 

LT 


gggPgggggPPgggg 


D.9.A 


OATACaZM 

n  89  STATISTICAL  SUMMARY 
03/20/90  KOSTHVZST  800M0ARY  Or>fATZRINC  H2LLS 


AHALTTKi  DCPD 

CZRTX7IS0  RZPORTING  LIMIT  (LT):  5 


WZLL 

NO. 

TOT 

SAMP 

SAMP 

>CRL 

%  > 

CRL 

KTH  MO. 

DOM 

MEAN 

torn 

VALUE 

HIGH 

VALUE 

1 

3 

0 

09 

P8 

DGL 

LT 

CSL 

LT 

CRL 

LT  CRL 

2 

3 

1 

339 

pa 

UGL 

LT 

CRL 

LT 

CRL 

9.82 

3 

3 

2 

679 

P8 

UCL 

LT 

CRL 

LT 

CRL 

14.60 

4 

3 

0 

09 

P8 

DGL 

LT 

OtL 

LT 

CRL 

LT  CRL 

S 

3 

0 

09 

PS 

UCL 

LT 

CPL 

LT 

CRL 

LT  CRL 

« 

3 

0 

09 

P8 

UCL 

LT 

CPL 

LT 

CRL 

LT  CRL 

7 

3 

0 

09 

P8 

UGL 

LT 

CPL 

LT 

CRL 

LT  CRL 

8 

3 

0 

09 

pa 

UCL 

LT 

CHL 

LT 

CRL 

LT  CRL 

9 

3 

0 

0% 

PS 

UGL 

LT 

CRL 

LT 

CRL 

LT  CRL 

10 

3 

0 

09 

P8 

UCL 

LT 

CRL 

LT 

CRL 

LT  CRL 

11 

4 

0 

09 

P8 

UCL 

LT 

CPL 

LT 

CRL 

LT  CRL 

12 

4 

0 

09 

P8 

UCL 

LT 

CRL 

LT 

CRL 

LT  CRL 

13 

3 

0 

0% 

P8 

UGL 

LT 

CAL 

LT 

CRL 

LT  CRL 

14 

4 

0 

09 

P8 

UCL 

LT 

CRL 

LT 

CRL 

LT  CRL 

IS 

3 

0 

09 

P8 

UGL 

LT 

CRL 

LT 

CRL 

LT  CRL 

ggggppggggpps 


'm 


03/20/50 


5*.  0ATACa»< 

rr  89  mTisTioa  sosmaa? 

MOJtTHHBST  BOOKSAAT  Cl}?ATSRX2iO  VSLLS 


m 


Ainarrst  dxmp 

CZRTZ71X0  RZTORTIMC  LIMIT  (LT) :  0.65 


1 

HZU. 

NO. 

TOT 

SAM? 

SAMP 

>CPL 

%  > 

CAL 

MTH  NO. 

COM 

MSAN 

LOW 

VALOZ 

HIGH 

VALOE 

i 

1 

3 

1 

334 

AW8A 

ncL 

LT  CAL 

LT  CAL 

1.35 

2 

3 

1 

33% 

AH8A 

ncL 

LT  CAL 

LT  CAL 

1.70 

i 

3 

3 

3 

100% 

AH8A 

OGL 

19.98 

1.35 

57.20 

i 

4 

3 

3 

100% 

ANSA 

OCL 

1.73 

1.35 

2.34 

S 

3 

3 

100% 

AHSA 

OGL 

2.00 

1.23 

3.04 

1 

6 

3 

3 

100% 

AW8A 

UGL 

3.93 

3.53 

4.26 

1 

7 

4 

4 

100% 

AH8A 

UGL 

3.81 

3.36 

4.39 

8 

4 

4 

100% 

AW8A 

OGL 

4.89 

4.47 

5.34 

9 

4 

4 

100% 

AW8A 

OGL 

4.57 

4.20 

5.11 

10 

4 

4 

100% 

AW8A 

OGL 

4.54 

4.01 

4.96 

p 

11 

3 

3 

100% 

AH3A 

OGL 

6.83 

5.19 

8.07 

12 

3 

3 

100% 

AW8A 

OGL 

4.55 

3.65 

5.43 

►I 

13 

4 

4 

100% 

AH8A 

OGL 

9.62 

4.58 

15.10 

14 

3 

3 

100% 

AW8A 

OGL 

9.91 

7.96 

12.60 

ti 

15 

4 

4 

100% 

AHSA 

OGL 

178.82 

3.85 

690.00 

O.P.A.  DATACHEX 

n  89  STATISTICAL  StJMMART 

03/20/90  NORTHWEST  BOUNDARY  DEWATERING  WELLS 


ANALYTE:  DITH 

CERTIEIED  REPORTING  LIMIT  (LT) :  1-34 


WELL 

TOT 

SAMP 

%  > 

NO. 

SAK? 

>CRL 

CRL 

MTH 

1 

3 

0 

0% 

AAA8 

2 

3 

0 

0% 

AAA8 

3 

1 

0 

0% 

AAAS 

4 

3 

0 

0% 

AAA8 

S 

3 

0 

0% 

AAAS 

« 

3 

0 

0\ 

AAA3 

7 

4 

0 

0% 

AAAS 

8 

4 

0 

0% 

AAAS 

9 

4 

0 

0% 

AAAS 

10 

3 

0 

0% 

AAAS 

11 

4 

0 

0« 

AAAS 

12 

4 

0 

0% 

AAAS 

13 

4 

0 

0% 

AAAS 

14 

4 

0 

0% 

AAAS 

IS 

4 

0 

0% 

AAAS 

DOM 

MEAN 

LOW 

VALDE 

HIGH 

VALUE 

DGL 

LT 

CRL 

LT 

CRL 

LT 

CRL 

OGL 

LT 

CRL 

LT 

CRL 

LT 

CRL 

UCL 

LT 

CRL 

LT 

CRL 

LT 

CRL 

UGL 

LT 

CRL 

LT 

CRL 

LT 

CRL 

DGL 

LT 

CRL 

LT 

CRL 

LT 

CRL 

OGL 

LT 

CRL 

LT 

CRL 

LT 

CRL 

DGL 

LT 

CRL 

LT 

CRL 

LT 

CRL 

DGL 

LT 

CRL 

LT 

CRL 

LT 

CRL 

OGL 

LT 

CRL 

LT 

CRL 

LT 

CRL 

DGL 

LT 

CRL 

LT 

CRL 

LT 

CRL 

DGL 

LT 

CRL 

LT 

CRL 

LT 

CRL 

UGL 

LT 

CRL 

LT 

CRL 

LT 

CRL 

DGL 

LT 

CRL 

LT 

CRL 

LT 

CRL 

DGL 

LT 

CRL 

LT 

CRL 

LT 

CRL 

DGL 

LT 

CRL 

LT 

CRL 

LT 

CRL 

^ W  «9  rTAXISTlCAL  SttKKAAT 
03/20/90  ,  ■  KOaTHHSST  BCOOTAas:  D2WAT2IIIIIG  WELLS 


ANALTTZ:  CLOPJ) 

CBRTITIID  WtPORTIHO  LIXIT  (LT) i  0.05 


WBLL  TOT  SAM?  %  >  LOW  HIGH 


NO. 

SAM? 

xniL 

CTL 

MTH  NO. 

OOM 

MXAN 

VALUE 

VALUE 

1 

3 

3 

100% 

XXS 

UGL 

0.44 

0.24 

0.68 

2 

3 

3 

100% 

KX8 

UCL 

0.65 

0.41 

1.10 

3 

3 

3 

100% 

KR3 

UGL 

1.00 

0.31 

1.10 

4 

3 

3 

100% 

NX3 

OCL 

0.65 

0.60 

0.73 

5 

3 

3 

100% 

xxa 

UGL 

0.59 

0.52 

0.6S 

« 

3 

1 

33% 

xxs 

UGL 

LT  CRL 

LT  CXL 

0.24 

7 

4 

4 

100% 

ICRS 

UGL 

0.43 

0.16 

0.56 

8 

3 

3 

100% 

Kxa 

UCL 

0.27 

0.23 

0.31 

9 

3 

0 

0% 

xxa 

UGL 

LT  CRL 

LT  CRL 

LT  CBL 

10 

4 

4 

100% 

Kxa 

UCL 

O.IS 

0.05 

0.49 

11 

3 

3 

100% 

xxa 

UGL 

0.52 

0.35 

0.63 

12 

3 

3 

100% 

xxa 

UGL 

0.29 

0.24 

0.33 

13 

4 

4 

100% 

xxa 

OCL 

2.22 

0.47 

7.00 

14 

4 

4 

100% 

xxa 

UGL 

0.6S 

0.64 

0.76 

IS 

4 

4 

100% 

xxa 

OCL 

1.56 

0.51 

4.40 

D.P.A.  OATACBZM 

rr  39  STATISTICAL  SOMMART 

03/20/90  HORTHWZST  BOUNDARY  DEWATERING  WELLS 


ANALYTE I  KNDRN 

CERTIFIED  REPORTING  LIMIT  (LT) ;  0.05 


WELL 

NO. 

TOT 

SAMP 

SAMP 

X3tL 

%  > 

CTRL 

MTH  NO. 

UOM 

MEAN 

LOW 

VALUE 

HIGH 

VALUE 

1 

3 

0 

0% 

KES 

UGL 

LT  CRL 

LT  CRL 

LT  CRL 

2 

3 

1 

33% 

KX8 

UGL 

LT  CRL 

LT  CRL 

0.47 

3 

3 

0 

0% 

xxa 

UGL 

LT  CRL 

LT  CRL 

LT  CRL 

4 

3 

0 

0% 

KX8 

UGL 

LT  CRL 

LT  CRL 

LT  CRL 

S 

3 

0 

0% 

EES 

UGL 

LT  CRL 

LT  CRL 

LT  CRL 

6 

3 

0 

0% 

Kxa 

UGL 

LT  CRL 

LT  CRL 

LT  CRL 

7 

4 

0 

0% 

EK8 

UGL 

LT  CRL 

LT  CRL 

LT  CRL 

8 

3 

0 

0% 

EES 

UGL 

LT  CRL 

LT  CRL 

LT  CRL 

9 

3 

0 

0% 

EES 

UGL 

LT  CRL 

LT  CRL 

LT  CRL 

10 

4 

0 

0% 

EES 

UGL 

LT  CRL 

LT  CRL 

LT  CRL 

11 

3 

0 

0% 

EES 

UGL 

LT  CRL 

LT  CRL 

LT  CRL 

12 

3 

0 

0% 

EE8 

UGL 

LT  CRL 

LT  CRL 

LT  CRL 

13 

4 

1 

25% 

EE8 

UGL 

LT  CRL 

LT  CRL 

0.07 

14 

4 

4 

100% 

EES 

UGL 

0.12 

0.08 

0.19 

IS 

4 

3 

75% 

EES 

UGL 

0.19 

0.07 

0.09 

B.F.A. 

03/20/90 


*  V  .  DXTACSSJt 

.ft  89  STAIISTICAL  SClOlARt 
HORTS^St  BOUSDARt  OrMATZKING  VSLLS 


■I 


ANALYTSj  flooridz 

CSRTZrZSO  R270R7ZNG  I.ZNZT  (LT) t  0.432,  0.Z53 


WELL 

NO. 

TOT 

SAMP 

SAMP 

>CSL 

%  > 

CRL 

KTH  NO. 

OOM 

MZAN 

LOW 

VALDE 

HIGH 

VALUE 

1 

3 

3 

100% 

HH3A 

MGL 

1.42 

1.39 

1.46 

2 

3 

3 

100% 

HH8A 

MGL 

1.60 

1.S4 

1.71 

3 

3 

3 

100% 

HH8A 

MGL 

1.78 

1.5S 

1.95 

4 

3 

3 

100% 

BB8A,  TT09 

MGL 

1.76 

1.48 

2.01 

S 

3 

3 

100% 

HH8A,  TT09 

MGL 

1.83 

1.65 

2.11 

6 

3 

3 

100% 

HH8A,  TT09 

MGL 

2.24 

2.03 

2.45 

7 

3 

3 

100% 

HHSA,  TT09 

MGL 

2.18 

1.99 

2.48 

a 

3 

3 

100% 

HH8A,  TT09 

MGL 

3.10 

2.00 

4.86 

9 

3 

3 

100% 

HH8A,  TT09 

MGL 

1.82 

1.45 

2.30 

10 

3 

3 

100% 

HHSA,  TT09 

MGL 

2. OS 

1.72 

2.26 

11 

4 

4 

100% 

HH8A,  TT09 

MGL 

2.42 

1.80 

3.13 

12 

4 

4 

100% 

HHSA,  TT09 

MGL 

2.47 

1.89 

2.81 

13 

4 

4 

100% 

HHSA,  TT09 

MGL 

3.13 

1.97 

4.64 

14 

S 

5 

100% 

HHSA,  TT09 

MGL 

3.58 

3.00 

4.30 

IS 

3 

3 

100% 

HHSA 

MGL 

3.99 

3. 59 

4.77 

iaBg««!aawaM!B«M!>sB«aMV5yii3gsng!rTOBajg>5!!?a^7g^^^ 
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D.P.A 


03/20/90 


DATACHEH 

rt  119  STATISTICAL  STOMART 
NORTHWEST  BOUNDARY  DrWATERINO  WELLS 


ANALYTE:  ISODR 

CERTIFIED  REPORTING  LIMIT  (Li):  0.051 


WELL  TOT  SAMP  «  > 
MO.  SAMP  >CRL  CRL 


MTH  NO. 


UOM 


MEAN 


LOW 

VALUE 


HIGH 

VALUE 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 


3 

3 

3 

3 

3 

3 

4 
3 

3 

4 
3 

3 

4 
4 
4 


0 

0 

1 

0 

0 

0 

0 

1 

0 

1 

2 

1 

1 

2 

2 


0« 

0% 

33% 

0% 

0% 

0% 

0% 

33% 

0% 

25% 

67% 

33% 

25% 

50% 

50% 


Kxa 

KXS 

xxs 

xxs 

KX8 

RX8 

xxa 

KX8 

xxa 

xxa 

xxa 

xxa 

xxa 

xxa 

xxa 


UCL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UCL 

UCL 


LT 

CRL 

LT 

CRL 

LT 

CRL 

LT 

CRL 

LT 

CRL 

LT 

CRL 

LT 

CRL 

LT 

CRL 

0 

1.08 

LT 

CRL 

LT 

CRL 

LT 

CRL 

LT 

CRL 

LT 

CRL 

LT 

CRL 

LT 

CRL 

LT 

CRL 

LT 

CRL 

LT 

CRL 

LT 

CRL 

LT 

CRL 

LT 

CRL 

LT 

CRL 

0 

.07 

LT 

CRL 

LT 

CRL 

LT 

CRL 

LT 

CRL 

LT 

CRL 

0 

.62 

LT 

CRL 

LT 

CRL 

0 

.18 

LT 

CRL 

LT 

CRL 

0 

.09 

LT 

CRL 

LT 

CRL 

0 

.07 

LT 

CRL 

LT 

CRL 

0 

.28 

LT 

CRL 

LT 

CRL 

0 

.35 

I 
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O.P.A 


DATACHEM 

TY  89  STATISTICAL  SOMMAAT 
03/20/90  BORTHWEST  BOONDART  DE>«VTERINC  WELLS 


ANALTTS:  TRCLE 

CERTIFIED  RSPORTINO  LIMIT  (LT) :  0.S6 


WELL 

HO. 

TOT 

SAM? 

SAM? 

>CRL 

%  > 

CRL 

MTH  NO. 

OOM 

MEAN 

LOW 

VALUE 

MICH 

VALUE 

1 

3 

0 

0% 

NS 

DGL 

LT 

CRL 

LT 

CRL 

LT  CRL 

2 

3 

0 

0« 

NS 

OCL 

LT 

CRL 

LT 

CRL 

LT  CRL 

3 

3 

0 

0% 

N8 

ncL 

LT 

CRL 

LT 

CRL 

LT  CRL 

4 

3 

0 

0% 

N8 

OCL 

LT 

CRL 

LT 

CRL 

LT  CRL 

5 

3 

0 

0% 

N8 

OCL 

LT 

CRL 

LT 

CRL 

LT  CRL 

6 

3 

0 

0% 

N8 

OCL 

LT 

CRL 

LT 

CRL 

LT  CRL 

7 

4 

0 

0% 

N8 

OCL 

LT 

CRL 

LT 

CRL 

LT  CRL 

8 

4 

0 

04 

N8 

OCL 

LT 

CRL 

LT 

CRL 

LT  CRL 

9 

4 

0 

04 

R3 

OCL 

LT 

CRL 

LT 

CRL 

LT  CRL 

10 

4 

0 

04 

N8 

OCL 

LT 

CRL 

LT 

CRL 

LT  CRL 

11 

3 

1 

334 

NS 

OCL 

LT 

CRL 

LT 

CRL 

0.67 

12 

3 

0 

04 

N8 

OCL 

LT 

CRL 

LT 

CRL 

LT  CRL 

13 

4 

1 

254 

N8 

OCL 

LT 

CRL 

LT 

CRL 

1.27 

14 

4 

4 

1004 

N8 

OCL 

1.09 

C 

).74 

1.44 

IS 

4 

1 

2S4 

H8 

OCL 

LT 

CRL 

LT 

CRL 

1.30 

1st  QUARTER  REPORT 

FISCAL  YEAR  19989 

NORTHWEST  BOUNDARY  PI.  NT 
DOWhTIKS  SUMMARY  BY  ADSORBER 


ADSORBER 

TIME 

LO;^S  (HRS) 

OCT  88 

NOV  88 

DEC  88 

1st  QTR 
FY  1939 

VlOl 

0.00 

0.00 

0.00 

0.00 

V102 

0.00 

0.00 

25.75 

25.75 

VlOl 

0.00 

0.00 

0.00 

0.00 

ALL  (the  the 
same  time) 

5.50 

0.00 

0.00 

5.50 

NORTHWEST  BOUNDARY 


1st  QUARTER  FISCAL  YEAR  90 
QUATTERLY  DOWNTIME  SUMMARY 

DATE  ADS/TIME  LOSS  JUSTIFICATION 

12  OCT  88  ALL/. 25  hrs  Plant  power  off  -  check  transformer 

21  OCT  88  ALL/5.25  hrs  Water  leaks  -  main  line  and  filter 

pod 

NO  LOSS  OF  PLANT  OPERATIONS  DDE  TO  DOWNTIME  WAS  REPORTED  FOR  THE 
MONTH  OF  NOVEMBER  1988. 


01  DEC  88  V102/18.75  Install  R.C.  Line  Cleanout 

02  DEC  88  V102/7.00  Install  R.C.  Line  Cleanout 


BffimwasT  Eotnaxar  systsm 

2nd  fiOA»T2H  RS?OKT 
riSCKL  TSAR  1939 


AVERAGB  FLOWS; 


Ar««  Tim*  1  J*n  - 

of  P«rlod  1  Fab  89 

Conaldaration 

1  Fab  - 
30  Moa  89 

1  Mar 
31  Dac 

89 

1  Jan  - 
1  Apr  89 

Racharg*  -  Flow 

545.04  gpo 

558.37  gpm 

591.36 

gpm 

564.81  gpm 

Holla 

(RC)  -  Total 

24,330,500  gal 

22,513,400  gal 

26,398,200 

gal 

73,242,100  gal 

D*wat*ring  -  Flow  482.44  gpra 

527.68  gpra 

504.23 

gpm 

504.78  gpm 

Halls 

(DH)  -  Total 

21,535,900  gal 

21,276,000  gal 

22,508,900 

gal 

65,320,800  gal 

Plant  -  Flow 

585.49  gpra 

618.62  gpra 

650.45 

gpm 

235.23  gpm 

(All  Ada) 

-  Total 

26,136,000  gal 

24,943,000  gal 

o 

iaJ 

o 

o 

o 

gal 

80,115,000  gal 

Ads  101  -  Flow 

0.00  gpra 

.  199.08  gpm 

361.16 

gpm 

186.75  gpm 

-  Total 

0  gal 

8,027,000  gal 

16,122,000 

gal 

24,149,000  gpm 

Ads  102  -  Flow 

351.12  gpra 

141.65  gpra 

0.00 

gpm 

164.26  gpm 

-  Total 

15,674,000  gnl 

5,711,000  gal 

0 

gal 

21,385,000  gal 

Ads  103  -  Flow 

234.37  gpra 

277.89  gpra 

289.29 

gpm 

267.13  gpm 

-  Total 

10,462,000  gal 

11,205,000  gal 

12,914,000 

gal 

34,531,000  gal 

wm 


II  ijgfri  V  iiiitfri'j<iTit^''^iPiii^^iMihi^i'*'*^'*^' 


NORTirWEST  BOUNDARY  SYSTEM 
PLANT  DOWNTIME  SDI-IMARY 
2nd  QUARTER  1939 


PERIOD:  1  Jan  -  1  Apr  89 


PLANT  SUMMARY 


DATE 


10 

Feb 

89 

10 

Feb 

89 

14 

Feb 

89 

14 

Feb 

89 

15 

Feb 

89 

15 

Feb 

89 

15 

Feb 

89 

ADS/LOSS  TIME 

102/4.17 

hrs. 

103/4.42 

hrs. 

102/11.00 

hrs. 

103/5.67 

hrs. 

101/13.42 

hrs. 

102/5.58 

hrs. 

103/13.42 

hrs. 

JUSTIFICATION 
Plugged  Line 
Plugged  Line 
Plugged  Line 
Plugged  Line 
Restart/Opns . 
Stop/Opns. 
Plugged  Filter 


NORTHWEST  BOUNDARY  SYSTEM 
PLANT  DOWNTIME  SUMMARY 
3rd  QUARTER  1989 


PERIOD  1  Apr  -  1  Jul  89 


There  was  no  downtime  for  the  entire  3rd  quarter  in  Fiscal 
Year  1989. 


Ar«a  TLbm  1  Apr  - 

of  ?«riod  1  May  89 

Considaratlon 

1  May  - 
30  Jun  89 

1  Jun 
31  Jul 

89 

1  Apr  - 
1  Jul  89 

Rachaxg*  -  Flow 
Walla 

618.11  gpm 

605.49  gpm 

593.94 

gpm 

605.85  gpm 

(RC)  -  Total 

26,702,100  gal 

27,029,200  gal 

25,658,000 

gal 

79,389,300  gal 

Dawatarlng  -  Flow  675.25  gpa 

Walla 

598.05  gpm 

589.49 

gpm 

620.93  gpm 

(DW)  -  Total 

29,170,600  gal 

26,969,900  gal 

25,466,100 

gal 

81,333,600  gal 

Plant  -  Flow 

(All  Ads) 

684.96  gpm 

667.04  gpm 

658.27 

gpm 

670.09  gpm 

-  Total 

29,590,000  gal 

29,777,000  gal 

28,437,000 

gal 

87,804,000  gal 

Ada  101  -  Flow 

336.80  gpm 

339.14  gpm 

653.27 

gpm 

670.09  gpm 

-  Total 

14,550,000  gal 

15,139,000  gal 

14,455,000 

gal 

44,144,000  gpm 

Ada  102  -  Flow 

0.00  gpm 

0.00  gpm 

0.00 

gpm 

0.00  gpm 

-  Total 

0  gal 

0  gal 

0 

gal 

00  gal 

Ada  103  -  Flow 

343.15  gpm 

327.90  gpm 

323.66 

gpm 

333.24  gpm 

-  Total 


13,040,000  gal 


14,638,000  gal 


13,982,000  gal 


43,660,000  gal 


Area  Tima  1  Jul  - 

of  Period  1  Aug  89 

Cons Idsration 

1  Aug  - 
30  Sap  89 

1  Sep 
31  Oct 

89 

1  Jul  -  1 

1  Oct  89 

Raeharg*  -  Plow 

562.83  gpn 

523.07  gpra 

530.19 

gpm 

i 

538.69  gpm 

Walls 

(RC)  -  Total 

25,124,800  gal 

23,349,700  gal 

22,903,800 

gal 

71,378,300  gal 

Dawataring  -  Plow  583.85  gpm 

528.45  gpm 

551.29 

gpm 

556.20  gpm 

Wells 

(DW)  -  Total 

29,947,100  gal 

23,589,800  gal 

23,815,600 

gal 

72,352,500  gal 

Plant  -  Plow 

622.19  gpm 

582.27  gpm 

611.27 

gpm 

605.24  gpm 

(All  Ada) 

-  Total 

27,775,000  gal 

25,992,000  gal 

24,406,900 

gal 

78,1739000  gal 

Ads  101  -  Plow 

348.46  gpm 

348.15  gpm 

347.63 

gpm 

348.08  gpm 

-  Total 

15,555,000  gal 

15,541,000  gal 

15,071,500 

gal 

46,167,500  gpm 

Ads  102  -  Plow 

0 . 00  gpm 

45.86  gpm* 

248.80 

gpm 

98.22  gpm 

-  Total 

0  gal 

2,047,000  gal 

10,748,000 

gal 

12,795,000  gal 

Ads  103  -  Plow 

273.73  gpm 

188.26  gpra 

14.84 

gpm“ 

158.94  gpm 

-  Total 

12,220,000  gal 

8,404,000  gal 

614,300 

gal 

21,238,300  gal 

Note: 


*  Start  up  adsorber  V-102.  +  Shutting  down  adsorber  V- 
103.  ^  Adsorber  V-103  run  while  V-102  has  a  new  meter 
installed. 


